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Abstract of EP0487411 

The invention relates to the compounds (I): in which. - either X and X' form C=0 or C=NOR with R=H, 
heterocycle, alkyi, alkenyl, alkynyl, optionally substituted, or X represents a radical R<a>, Rb representing 
H or hydrocarbon radical or forming a heterocycle with N or a 9-N, 1 1 -O ring with A and X' = H, - Y and Y' 
have the same meaning as X and X', - B = H, OR4, R4 = H or forms a carbonate or a carbamate with A, - 
A forms a double bond with C, or - A = OR'4, R'4 = H or forms a carbonate with 8 R2 = alk or C0NH2, 
C0NHC0R1 1 or C0NHS02R1 1 . R1 1 = hydrocarbon up to 1 8 C, R3 = H, alkyI Z = H or carboxylic acid 
residue, and their salts, their preparation and their application as medicaments. 
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The invention relates to compounds (I): 




Ra^ Rb representing H or a hydrocarbonated radical or forming 
with N a heterocycle, or with A a 9-N, 11-0 ring, 
and X' » H, 

- Y and Y' have the same meaning as X and X', 

- B = H, OR4, R4 = H or forms with A a carbonate or a 
carbamate. 



- A forms with C a double bond or 

- A = OR'4, R'4 = H or forms with B a carbonate 
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A « , A = OCH2 0(CH2)n-N\^ 

R2 = alk or CONH2, CONHCORn or CONHSO2R11 r R1I hydrocarbon 
up to 18 c. 

^R12 ^Rl4 
R3 = H alkyl (CH2)n-N::^ or N^,^^^ 

^Rl3 Rl5 
Z a H or carboxylic acid remainder, 

and their salts, their preparation, their use as medicaments. 
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New erythromycin de r-;! vativea . fh«^ir preparation process. t;h^ 
new intermediatea o hirained and their USe as medip^ipent^ , 

The present invention relates to new erythromycin 
derivatives, their preparation process, the new intermediates 
obtained and their use as medicaments. 

A subject of the invention is the compounds of formula 



5 (I): 



10 



15 



X Y* 




(I) 



in which, °^ 

either X and X' form with the carbon atom to which they are 
20 linked a C=0 or C=NOR group, in which R represents: 

- a hydrogen atom, 

- a heterocyclic radical containing at least one nitrogen 
atom and optionally another heteroatom, mono or bicycllc, 
saturated or unsaturated, aromatic or non-aromatic containing 

25 up to 12 links, optionally substituted on the nitrogen atom 
by an alkyl radical containing up to 4 carbon atoms, 

- a linear, branched or cyclic alkyl, alkenyl or alkynyl 
radical containing up to 18 carbon atoms optionally 
substituted by one or more groups: 

30 . hydroxy 1, 

. halogen, 

. cyano, 

. nitro, 

. amidinyl, 
35 . guanidinyl. 
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10 



15 



20 



25 



30 



. heterocyclic, as defined previously, 

. alkyloxy, alkenyloxy or alkynyloxy having at most 6 

carbon atoms , 

. alkylthio, alkenylthio or alkynylthio having at most 6 

carbon atoms, the sulphur atom being optionally oxidized 

into sulphoxide or sulphone, 

. aryl, aralkyl, 

. aryloxy, aralkyloxy, 

. arylthio, aralkylthio, the sulphur atom being 
optionally oxidized into sulphoxide or sulphone, 
(each of these alkyloxy, alkenyloxy, alkynyloxy, alkylthio, 
alkenylthio or alkynylthio, aryl, aralkyl, aryloxy, 
aralkyloxy, arylthio or aralkylthio radical being optionally 
substituted by one or more of the following groups: hydroxy, 
alkyloxy, alkylthio having 1 to 6 carbon atoms, alkenylthio, 
alkynylthio having up to 6 carbon atoms, amino, roonoalkyl- 
amino having up to 6 carbon atoms, dialkylamino having up to 
12 carbon atoms, an amidinyl, guanidinyl radical, a 
heterocyclic radical as defined previously, aryl, aryloxy, 
arylthio, aralkyl, aralkyloxy and aralkylthio radicals also 
being optionally substituted by the following radicals: 
methyl, ethyl, propyl, carbamoyl, aminomethyl, 
dimethylaminomethyl, aminoethyl, dimethylaminoethyl, 
carboxyl, methyloxycarbonyl, ethyloxycarbonyl ) 



in which: 

either R'l and R*2f identical or different, represent a 
hydrogen atom, a linear, branched or cyclic alkyl, alkenyl or 
alkynyl radical, containing up to 18 carbon atoms, an aryl or 
aralkyl radical, each of these R'l and R'2 radicals being 
optionally substituted by one or more of the following 
radicals: hydroxy, alkyloxy, alkenyloxy, alkynyloxy, 
alkylthio, alkenylthio or alkynylthio containing up to 8 
carbon atoms, amino, monoalkylamino containing up to 4 carbon 
atoms, dialkylamino containing up to 8 carbon atoms, cyano, 
free, esterified or salified carboxyl, acyl or carbamoyl. 
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containing up to 8 carbon atoms, by an Si(alk)3 or Si(0alk)3 
radical in which alk represents an alkyl radical containing 
up to 4 carbon atoms, by a heterocyclic radical as defined 
previously, 

5 or R'l and R'2 form with the nitrogen atom to which they are 
linked a mono or bi cyclic heterocycle radical optionally 
containing another heteroatcan, saturated or unsaturated, 
aromatic or non-aromatic, containing up to 12 links; 
. a quaternary ammonium group, 
10 - 1 , 2-epoxyethyl or 2, 2-dimethyl-1 , 2-epoxyethyl or a radical 
resulting from the opening of this group by a nucleophile 
reagent, 

o 

15 in which Bi represents either an alkyl or alkyloxy radical 
having at most 6 carbon atoms, or an aryl, aralkyl, aryloxy 
or aralkyloxy radical, 

. free or protected formyl, free, esterified or salified 
carboxyl, thiocyanate, acyl or carbamoyl, 
20 . (CH2)nR'' ^' representing the remainder of an amino acid, 
and n representing an integer comprised between 0 and 6, 

oy X represents an N'C^ radical 

^Rb 

25 - Ra and R^, identical or different from each other, 

representing a hydrogen atom or a hydrocarbonated radical 
containing up to 18 carbon atoms, optionally containing one 
or more heteroatoms, optionally substituted by one or more 
functional groups, or by a heterocyclic radical containing at 

30 least one nitrogen atom and optionally another heteroatom 
chosen from oxygen, sulphur and nitrogen, mono or bicyclic, 
saturated or unsaturated, aromatic or non-aromatic containing 
up to 12 links, optionally substituted on the nitrogen atom 
by an alkyl radical containing up to 4 carbon atoms, 

35 - Ra and Rfe optionally being able to form with the nitrogen 
atom to which they are linked a heterocycle radical, 
containing at least one nitrogen atom and optionally another 
heteroatom chosen from oxygen, sulphur and nitrogen, mono or 
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bicycliCr saturated or unsaturated, aromatic or non-aromatic, 
containing up to 12 links, 

- and Rb being able to form with radical A a 9-N 11-0 
ring, 

5 and X* represents a hydrogen atom, 

Y and . identical or different from X and X*, have the 
meaning of X and X' 

B represents a hydrogen atom or an OR4 radical, R4 
representing a hydrogen atom, or forms with A a carbonate or 
10 carbamate radical, 

a forms with the carbon which carries it and the carbon in 
position 10, a bond double, 

or A represents an OR* 4 radical, R'4 representing a hydrogen 
atom, or forms with B a carbonate radical, 
15 or A represents an NR'5 radical, 

R'5 representing a C=0 group forming with B a carbamate 
group, R'g representing a hydrogen atom or an alkyl, aralkyl 
or alkyloxy radical having up to 1 2 carbon atoms or a group: 

20 y^l 
(CH2)q-N:;^ 

R8 

R7 and Rsf identical or different, representing a hydrogen 
atom or an alkyl or aralkyl radical, containing up to 18 
25 carbon atoms, or forming with the nitrogen atom a heterocycle 
as defined previously, q representing an integer comprised 
between 1 and 6, 

or A represents an 0-CH2-0-(CH2)n-N>,^^^ 

30 ^10 

R9 and Rio representing a hydrogen atom or an alkyl radical 
containing up to 8 carbon atoms, or forming with the nitrogen 
atom a heterocycle as defined previously, n representing an 
integer comprised between 1 and 6, 

35 B2 represents an alkyl radical containing up to 8 carbon 
atoms, or a CONH2 or CONHCORn or GONHSO2R11 in which Ri 1 
represents a hydrocarbonated radical containing up to 18 
carbon atoms comprising optionally one or more heteroatoms. 
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B3 in alpha or beta position represents a hydrogen atom or an 
alkyl radical/ containing up to B carbon atoms or a 

(CH2)n-N<^ radical 
5 ^Ri3 

in which R^2 ^1 3 represent a hydrogen atom, an alkyl 

radical containing up to 8 carbon atoms or form with the 
nitrogen atom a heterocycle as defined previously, n 
representing an integer ccMiiprised between 1 and 6 or an 
10 ^Rl4 

radical, 

Rl4 and R15, identical or different, representing a hydrogen 
atom or an alkyl radical containing up to 8 carbon atoms or a 
15 heteroatom or an alkyl or alkyloxy radical containing up to 8 
carbon atoms, 

Z represents a hydrogen atom or the remainder of a carboxylic 
acid containing up to 18 carbon atoms, the oximes that can be 
represented by X and X' or Y and Y' can be of svn or anti. 

20 configuration, as well as the addition salts with acids of 
the compounds of formula (I). 

As an example of the addition salts of the present 
derivatives with mineral or organic acids, there can be 
mentioned the salts formed with the following acids: acetic, 

25 propionic, trif luoroacetic, maleic, tartaric, 

methanesulphonic , benzenesulphonic , p- toluenesulphoni c , 
hydrochloric, hydrobromic, hydroiodic, sulphuric, phosphoric 
and especially stearic, ethylsuccinic or laurylsulphuric. 
In the definition of the products of the invention: 

30 -the heterocyclic radical is preferably one of the following 
radicals: pyrrolyl, pyrrolldinyl, pyridyl, pyrazinyl, 
pyrimidyl, piperidinyl, piperazinyl, quinuclidinyl, oxazolyl, 
isoxazolyl, morpholinyl, indolyl, imidazolyl, benzimidazolyl, 
triazolyl, thiazolyl, azetidinyl, aziridinyl. There can of 

35 course be preferably cited the heterocyclic radicals 
mentioned hereafter in the experimental part, 
- the alkyl, alkenyl or alkynyl radical is preferably one of 
the following radicals: methyl, ethyl, propyl, isopropyl, n- 
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butyl, isobutyl, terbutyl, decyl or dodecyl, vinyl, allyl, 
ethynyl, propynyl, cyclobutyl, cyclopentyl or cyclohexyl, 

- the halogen is preferably fluorine, chlorine or bromine, 

- the aryl radical is preferably the phenyl radical, 

5 - the aralkyl radical is preferably a (CgHg) -(CHj) ^ radical, a 
being an integer comprised between 1 and 6, for example the 
number 1, 2, 3 or 4, or a naphthyl radical, 

- the alkyloxy radical is preferably one of the following 
radicals: methoxy, ethoxy, propyloxy, isopropyloxy, n- 

10 butyloxy, isobutyloxy, tert-butyloxy , n-pentyloxy, 

isopentyloxy, sec-pentyloxy, tertpentyloxy, neopentyloxy, n- 
hexyloxy, sec-hexyloxy, or tert-hexyloxy. 

- the corresponding alXylthio radical can be used by taking 
the same values and replacing the oxygen atom by a sulphur- 

15 atom, for example: methylthio, ethylthio 

Furthermore, the sulphur atom can be oxidized, for 
example: methylsulphinyl , methylsulphonyl 

- the alkenyloxy radical is preferably one of the following 
radicals: vinyloxy, 1-propenyloxy, allyloxy, 1-butenyloxy, 2- 

20 butenyloxy, 3-butenyloxy, 2-nethyl-l-butenyloxy, pentenyloxy, 
hexeny loxy , 3 -methy 1-2-butenyloxy , 

- the corresponding alkenylthio radical can be used by taking 
the same values and replacing the oxygen by an optionally 
oxidized sulphur, 

25 - the alkynyloxy radical is preferably an ethynyloxy, 
propargyloxy, propynyloxy, butynyloxy, pentynyloxy, 
orhexynyloxy radical, 

- the corresponding alkynylthio radical can be used by taking 
the same values and replacing the oxygen by an optionally 

30 oxidized sulphur, 

- the aryloxy radical is preferably one of the following 
radicals: phenyloxy, thienyloxy, furyloxy, thiazolyloxy, 
thiadiazolyloxy, oxazolyloxy, tetrazolyloxy, pyrrolyloxy, 
imidazolyloxy, pyrazolyloxy, isothiazolyloxy, isoxazolyloxy, 

35 triazolyloxy, thiatriazolyloxy, pyridyloxy, as well as the 
following condensed groups: 

benzothienyloxy, benzofuryloxy, indolyloxy, benzimidazolyl- 
oxy. 
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- the corresponding optionally oxidized arylthio groups can of 
course be used, for example: phenylthio, phenylsulphonyl, 
phenylsulphinyl .... 

- the aralkyloxy radical is preferably one of the following 
5 radicals: benzyloxy, phenylethyloxy / phenylpropyloxy , 

thienylmethyloxy, thienylethyloxy , thienylpropyloxy , 
furfuryloxy, furylethyloxy, furylpropyloxy , thiazolylmethyl- 
oxy, thiazolylethyloxy, tetrazolylmethyloxy, thiadiazolyl- 
methyloxy, thiadiazolylethyloxy, 

10 - The corresponding optionally oxidized aralkylthio groups 
can of course be used. 

Among the protected formyl groups, there can be 
mentioned more especially the acetal-type radicals. The 
following radicals are preferred: 1 , 3-dioxolan-2-yl, 

1 5 dlmethoxyraethyl , diethoxymethyl . 

As esterified carboxyl radicals, there can be mentioned 
alkoxycarbonyl radicals having at most 7 carbon atoms such as 
methoxycarbonyl, ethoxycarbony 1 , propy loxy car bony 1, 
isopropyloxycarbonyl, butyloxycarbonyl . 

20 The following radicals can also be mentioned: 

alkyloxyalkyloxycarbonyl such as methoxymethoxycarbonyl, 
isopropyloxymethoxycarbonyl, alkylthiomethoxycarbonyl such as 
methy Ithlomethoxycarbony 1 , isopropylthiomethoxycarbony 1 , 
acyloxyalkyloxycarbonyl such as pivaloyloxymethoxycarbonyl, 

25 acetoxyethoxycarbonyl . 

Among the salts formed with the carboxyl group, there 
can be mentioned sodium, potassium, lithium, calcium, 
magnesium, and ammonium salts or the salts formed with amino 
organic bases such as trimethylamine, diethylamine, 

30 trlethylamlne, tris(hydroxymethyl) aminomethane. 

Among the acyl radicals, there can be mentioned in 
particular the following radicals: acetyl, propionyl, 
butyryl, isobutyryl, n-valeryl, isovaleryl, tert-valeryl and 
pivalyl. 

35 A more particular subject of the invention is the 

compounds of formula (I) in which X and X' form with the 
carbon atom to which they are linked a C=NOR group, R keeping 
the same meaning as previously. 
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Among these compounds, in particular the subject of the 
invention is the compounds of formula (I) in which R 
represents an alkyl radical containing up to 6 carbon atoms 
substituted by a radical 

R'l and R*2 keeping the same meaning as previously, for 
example those in which the R radical is a radical 

{CH2)2-nC^ 

^R'2 

R'l and R'2 representing an alkyl radical, containing up to 4 
carbon atoms and quite especially a (CH2)2-N(CH3)2 radical, 
15 or R'l represents a hydrogen atom and R'2 represents an alkyl 
radical containing up to 4 carbon atoms substituted by a 
heterocycle radical containing at least one nitrogen atom, 
and quite especially a radical 

20 - (CH2 ) 2-NH- (CH2) 

Among the preferred compounds of the invention, there 
can also be mentioned the compounds in which R represents an 
alkyl radical containing up to 6 carbon atoms, substituted by 
25 an alkyloxy radical containing up to 6 carbon atoms 

optionally substituted by a methoxy radical, for example 
those in which R represents a radical: 



30 

Among the preferred compounds of the invention, there 
can also be mentioned the compounds in which R represents a 
heterocycle containing at least one nitrogen atom and notably 
35 a 3-piperidinyl radical. 

Also a particular subject of the invention is the 
compounds of formula (I) in which X and X' form with the 
carbon atom to which they are linked a C=0 group. 
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Among the preferred compounds of the invention, there can 
be mentioned: 

- the compounds of formula (I) in which X and X'and Y and Y' 
together form a C=0 group, 

5 - the compounds of formula (I) in which Y and Y' together form 
a C-NOR group, R keeping its previous meaning and notably a 
benzyl radical, 

- the compounds of formula (I) in which R^ represents an alkyl 
radical containing 1 to 4 carbon atoms, for example a radical 

10 methyl, 

- the compounds of formula (i) in which R3 represents a 
hydrogen atom, (alpha or beta) , 

- the compounds of formula (I) in which A represents an OH 
radical, 

15 - the compounds of formula (I) in which B represents an OH 

radical, . 

- the compounds of formula (I) in which A and B form a cyclxc 

11, 12 -carbonate group, 

- the compounds of formula (I) in which A and B form a 
20 radical 



25 R* 6 representing a hydrogen atom or an alkyl, aralkyl or 
alkyloxy radical having up to 12 carbon atoms or a group 



<<=H2)q-N' 



,R7 



^^8 



30 R7 and Rg, identical or different, representing a hydrogen 
atom or an alkyl or aralkyl radical, containing up to 18 
carbon atoms, or forming with the nitrogen atom a heterocycle 
as defined previously, and q represents an integer comprised 

between 1 and 6. 
35 Among these compounds, there can be mentioned more 

particularly the compounds in which R'g represents an aralkyl 
radical comprising up to 12 carbon atoms, for example a 
(CH2)4CeH5 radical. 
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Among the preferred compounds of the invention, there 
can be mentioned: 

- the compounds of formula (I) in which Z represents a 
hydrogen atom. 

5 Among the preferred compounds of the invention, there 

can be mentioned the compounds described in the experimental 
part and particularly the products of Examples 1, 2, 3, 1, 
10, 13, 36 and 37. 

The products of general formula (I) possess a very good 

10 antibiotic activity on gram 0 bacteria such as staphylo- 
cocci, streptococci, pneumococci. 

The compounds of the invention can therefore be used as 
medicaments in the treatment of sensitive germ infections 
and, notably, in that of staphylococcia, such as 

15 staphylococcic septicemias, malignant staphylococcia of the 
face or skin, pyodermatitis, septic or suppurating sores, 
boils, anthrax, phlegmon, erysipelas and acne, staphylococcia 
such as primary or post-inf luenzal acute angina, 
bronchopneumonia, pulmonary suppurations, streptococcia such 

20 as acute angina, otitis, sinusitis, scarlet fever, 

pneumococcia such as pneumonia, bronchitis; the brucellosis, 
diphtheria, gonococcal infections. The products of the 
present invention are also active against infections due to 
germs such as Haemophilus influenzae, Rickettsies, Mycoplasma 

25 pneumoniae. Chlamydia, Legionella, Ureaplasroa, Toxoplasma. 

Therefore a subject of the present invention is also, as 
medicaments and notably antibiotic medicaments, the products 
of formula (I) as defined above, as well as their addition 
salts with pharmaceutically acceptable mineral or organic 

30 acids » 

A more particular subject of the invention is, as 
medicaments, notably antibiotic medicaments, the preferred 
products of formula (I) defined previously namely the 
products of Examples 1, 2, 3, 7, 10, 13, 36 and 37 as well as 
35 their pharmaceutically acceptable salts. 

Also a subject of the invention is pharmaceutical 
compositions containing as active ingredient at least one of 
the medicaments defined above. 
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These compositions can be administered by buccal, rectal 
or parenteral route or local route as a topical application 
on the skin and the mucous membranes, but the preferred 
administration route is the buccal route. 
5 They can be solid or liquid and can be presented in the 

pharmaceutical forms commonly used in human medicine, such as 
for example, plain or sugar-coated tablets, capsules, 
granules, suppositories, injectable preparations, ointments, 
creams, gels; they are prepared according to the usual 

10 methods. The active ingredient or ingredients can be 

incorporated with the excipients usually employed in these 
pharmaceutical compositions, such as talc, gum arable, 
lactose, starch, magnesium stearate, cocoa butter, aqueous or 
non-aqueous vehicles, fatty substances of animal or vegetable 

15 origin, paraffin derivatives, glycols, various wetting, 
dispersing or emulsifying agents, and preservatives- 

These compositions can also be presented in the form of 
a powder intended to be dissolved extemporaneously in an 
appropriate vehicle, for example apyrogenic sterile water. 

20 The dose administered is variable according to the 

affection treated, the patient in question, the 
administration route and the product considered. It can be, 
for example, comprised between 50 mg and 300 mg per day by 
oral route, in an adult, with the product described in 

25 Example 1 - 

Also a subject of the invention is a preparation process 
for compounds of formula (I) as defined previously, charac- 
terized in that a compound of formula (II): 
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10 




(II) 



15 



in which X, X' , B and A keep their previous meaning, is 
subjected to the action of an acid in an aqueous medium in 
20 order to obtain the compound of formula (III): 

X 



25 



30 




CH, 



,CH, \ 



(III) 



35 which is subjected to the action of a blocking agent of the 
hydroxyl function in position 2', in order to obtain a 
compound of formula (IV): 
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10 



25 




(IV) 



15 

in which OM represents a blocked hydroxyl group, and the 
other substituents keep their previous meaning, which is 
subjected to the action of an oxidizing agent of the hydroxyl 
function in position 3, in order to obtain the compound of 
20 formula (V) : 



30 




(V) 



35 which is subjected, if desired, to the action of a reagent 
capable of introducing the R'3 radical, R'3 having the same 
value as R3 with the exception of hydrogen, then either if 
appropriate to the action of a releasing agent of the 
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hydroxyl function in position 2* in order to obtain the 
compound of formula (Ia)* 




(lA) 



OH 



IS that is a compound of formula (I) in which Y and Y* form with 
the carbon atom to which they are linked a ketone function, 
then if desired, this compound of formula (Ia) is subjected 
to the action of an oximation agent of the ketone or beta- 
keto ester in order to obtain the desired compound of formula 

20 (I), then if desired the compound obtained is subjected to 
the action of an ester ificat ion agent of the hydroxyl in 
position 2', or first to the action of an oximation agent of 
the ketone or beta- ke to ester function^ and then if 
appropriate to the action of a releasing agent of the 

25 hydroxyl function in position 2' in order to obtain the 

desired compound of formula (I) then if desired the compound 
of formula (I) thus obtained is subjected to the action of an 
acid in order to form the salt» 

In a preferred embodiment of the process of the 

30 invention: 

- the hydrolysis of the cladinose is carried out using 
aqueous hydrochloric acid or in methanol, 

- the blocking of the hydroxyl in position 2' is carried out 
using an acid or a functional acid derivative for example an 

35 acid anhydride, an acid halide, or silicon derivatives; 

according to the blocking agent used, the products of formula (V) 
can constitute or not the products of formula (I), 

- the introduction of the R'3 radical is carried out by 
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methods known to a man skilled in the art for example by a 
halide, 

- the release of the hydroxyl function in position 2' is 
carried out by methanolysis, 

5 - the oxidation of the hydroxyl in position 3 is carried out 
using either chromic anhydride in diluted sulphuric acid 
according to the Jones oxidation reaction, or diimides in the 
presence of dimethylsulphoxide (DMSO), 

- the oximation of the ketone function can be effected in a 
10 single stage using an RONH2 hydroxylamine carrying the 

desired substltuent R or using an H2N-0-(CH2)n-Hal 
hydroxylamine In order to obtain a compound of formula (I) in 
which 

15 <C[^ represents the =N-0-(CH2)n-"sil radical, 

which is subjected if desired to the action of an amine of 
formula 

20 NH<[^ in which R'l and r'2 have the meaning already 

^R*2 

Indicated, in order to obtain a compound of formula (I) in 
which 

<X ^^'^ 
represents the «N~0~(CH2)n-N<^ group 

which, if appropriate, is converted using for example an 
alkylation, acylation, or reduction agent in order to obtain 
the desired compound of formula (I), 
30 - the esterification in position 2' is carried out according 
to standard processes, 

- the salification is carried out using acids according to 
standard processes. 

The compounds of formula (II) used as starting products 
35 are prepared from known products described in European 
Patents 0216169, 41355 and 0180415 using the processes 
described hereafter in the experimental part. 

The 6-0-methyl erythromycin oxime is described for 
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example in EP 01B0415, 

Also a subject of the invention is a variant of the 
preceding process where the different stages are carried out 
in a different order. 
5 Moreover the invention has a variant of the process 

described previously for preparing products of formula (I) in 
which X and X' form a C=NOR group, characterized in that the 
product of formula (IV^) used in which X and X' represent 
the C=N-OR group is prepared from the corresponding ketone of 
10 formula (II) by the action of NH2OR in an acid medium, in 
order to obtain according to the pH of the reaction / the 
corresponding product of formula (IV^) saturated or 
unsaturated in position 10(11): 




(IVa) 



A representing an OK radical if there is no unsaturation in 
30 position 10(11) or representing a hydrogen atom if there is 

an unsaturation in position 10(11), R, R2/ B and Z keeping 

the same meaning as previously. 

Finally a subject of the invention is a variant of the 

process for preparing compounds of formula (I) in which X and 
35 X' form a C=NOR group, R being defined as previously, 

characterized in that a compound of formula (Ia) i^i which X 

and X' form a keto group is subjected to the action of the 

compound of formula NH2OR in order to obtain the corres- 
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ponding compound of formula (I), in which X and X' form a 
CaNOR group and Z represents a hydrogen atom then, if 
appropriate, the compound is esterified or salified* 
The intermediate products obtained during the 
5 implementation of the process of the invention and the 
product of formula (II) are new and are in themselves a 
subject of the present invention. 
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The following examples illustrate the invention without 
however limiting it, 

BXMtPLB i ; 9-[0-[2-(dimotliylamino)-etbyl]-oxime] of 3-do 
[ (2, 6-dieleoxy-3-c-ioethyl-3-0-methyl-alpha-L-ribo- 
5 hexopyranosyl)- oxy]-6-0-methyl-3-oxo erythronycin 

STAGE a ; 9-[0-t2-(diiaethylamino) -ethyl] -oxirae] of 3-0-de {2,6- 
dideoxy-3-C-methyl-3-0-iiiethyl-alpha-L-ribo-hexopyranosyl)-6-0- 

methyl erythromycin 

100 mg of the product obtained in Preparation 1 and 0.3 
10 cm^ of a solution of hydrochloric acid at 22**Be are put in 
suspension in 3 cn^ of water, the whole is maintained under 
agitation for 3 hours at ambient temperature. 

The solution is brought to a basic pH by adding a few 
drops of 20% ammonium hydroxide, 2 cm* of a saturated solution 
15 of sodium chloride is added, extraction takes place with ethyl 
acetate and chloroform. After drying, the solvents are 

evaporated off. 

The residue is chromatographed on silica eluting first 
with pure ethyl acetate, then with an ethyl acetate- 
20 triethylamine (98/2) mixture. Thus 50 mg of desired product is 
obtained. 
ANALYSES 

IR : (Nujol on Nicolet) 
CO : 1733 cm"^ 
25 MS (FAB) 

(M + H)* = 676+ 

STAGE B ; 2'-o-acetyl 9-[0-[2- (dimethylamino) -ethylj-oxime] of 
3-de[ (2,6- dideoxy-3-c-methyl-3-o-methyl-alpha-L-ribo- 
hexopyranosyl) ]-6-o-methyl-3-oxo erythromycin 

30 150 mg of the product prepared in the preceding stage, 

38 mg of potassium carbonate and 33 microlitres of acetic 
anhydride are put in suspension in 2 cm' of acetone. The 
suspension thus obtained is agitated for 20 hours. 

1 cm' of ice is added, followed by agitation for 5 

35 minutes and saturation with sodium chloride. 1 cm' of water 
is added, followed by extraction with ethyl acetate, drying on 
magnesium sulphate and the solvents are evaporated off. 
110 mg of crude product is obtained which is chromatographed 
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on silica, eluting with an ethyl acetate- triethylamine 
mixture (96/4). 110 mg of desired product is isolated. 
ANALYSES 
MS (FAB) 
5 (M + H)+ « 718+ 

STAGE C : 9-[0-[2-(dimethylamino)-ethyll-oxime] of 3-de[(2^6- 
dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo-hexopyranosyl)- 
oxy ] -6-0-methyl-3-oxo erythromycin 
Stage CI : Oxidation 

10 110 mg of the product prepared in the preceding stage, 

0.21 cm^ of dimethylsulphoxide and 165 mg of 1-C3- 
( dime thy 1 amino ) -pr opy 11-3 -ethyl -car bodi imide hydrochloride 
(EDAC) are put in solution in 2 cm^ of methylene chloride 
under an argon atmosphere. The solution is maintained under 

15 agitation for 20 minutes and 165 mg of pyridinlum 

trifluoroacetate is added. After 2 hours 70 microlitres of 
dimethylsulphoxide and 55 mg of EDAC are added- Agitation 
takes place for 20 minutes and 55 mg of pyridinium 
trifluoroacetate is added. 

20 2 cm^ of water is added to the solution obtained, 

agitation takes place for 10 minutes, the solution is taken 
up in methylene chloride, washed with water, dried on 
magnesium sulphate and the solvents are evaporated off. 
240 mg of crude product is obtained which is chromatographed 

25 on silica eluting with a mixture of ethyl acetate and 

triethylamine (95/5). 85 mg of desired product is obtained. 
Stage C2: Releasing the hvd roxvl in position 2' 

85 mg of the product obtained previously is put in 
solution in 3 cm^ methanol. Agitation takes place for 24 

30 hours. The solvent is evaporated under reduced pressure. A 
product is obtained which is purified by chromatography 
eluting with a mixture of ethyl acetate- triethylamine (95/5). 
75 mg of desired product is obtained. 
ANALYSES 

35 IR : (CHCI3 on Nicolet) 

OH : 3606, 3510, 3415 cm"! 

C=0: 1744, 1714 cm"'' 

UV : max 287 nm £ = 10900 
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MS: (FD) 
= 673+ 

NMR: (CDCI3, 400 MHz, ^ ppm) 

3.86 (H2)/ 3-12 (H4), 4.31 {H5), 1.39 (CH3 in position 6), 
5 2.74 (OCH3 in position 6), 3.56 (He), 2.5-2.65 {H^q, CH2-N), 
3.89 (Hii), 1.22 {12-CH3), 5.17 (H13), 0.86 (H15), 4*09 (O- 
CH2-CH2), 2.27 (CH3-N), 0.97-1.16-1.26-1.3-1.32 (CH3), 4.31 
<H'i), 3.19 (H'2). 2.5 (H'3), 3.64 (H^s). 
[alphalo - +4^ (c « 0.5% CHCI3). 

10 gREPARATlOH 1 : 9-[0- [ 2- (dime thy lamino) -ethyl J-oxime] of 6-0- 
methyl erythromycin 

160 mg of chloro-2-N,N-diinethylamine hydrochloride is 
put in solution in 1 . 5 cm^ of dimethylsulphoxide under a 
nitrogen atmosphere. 60 mg of sodium hydride at 50% in oil 

15 is added. Agitation takes place for 30 minutes under a 

nitrogen atmosphere and 380 mg of 6-0-methyl erythromycin 9- 
oxime, 0.5 cm3 of tetrahydrofuran and 30 mg of sodium hydride 
are added. The solution thus obtained is kept for 4 hours 
under a nitrogen atmosphere. 

20 A few drops of a saturated solution of ammonium chloride 

are added. 20 cm^ of ethyl acetate is added, followed by 
washing with a saturated aqueous solution of sodium acid 
carbonate, then with a saturated aqueous solution of sodium 
chloride. After drying on magnesiiim sulphate, the solvents 

25 are evaporated off. A residue is obtained which is 
chroma tographed on silica eluting with a mixture of 
chloroform, methanol, ammonium hydroxide 97/7/0.5. 200 mg of 
desired product is obtained, 
[alphalo = -990 (c = 1%, chloroform). 

30 IR Spectrum: (CHCI3) 
OH : 3600 cm-^ 
C=0: 1728 cm-^ 
C=N: 1626 cm"^ 
Mass spectrum: (FAB) 

35 (M + H)+ = 834-»- 

EXAMPLE 2 : 9- [ O- [ ( 2-methoxy ethoxy) -methyl ]-oxime] of 3-de 
[ (2, 6-dideoxy-3-C-methyl-3-0-nethyl-alpha-L-ribo- 
hexopyranosyl)-oxyl-6-0-methyl-3-oxo erythromycin 
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STAGE A : 9- [0-[{2-iHethoxy-ethoxy) -methyl ]-oxiroe] of 3-0- 
de (2 , 6-dideo3cy-3-C-Tnethyl-3-0-methyl-alpha-L-ribo-hexo- 
pyranosyl) -6-0-inethyl erythromycin 

By operating as in Example 1, Stage A starting with 1.7 g 
5 of the product obtained in Preparation 2, 1.25 g of desired 
product is obtained. 

(alphalu » -28*> ± 1.5*» (c =- 0.95% CHCI3) . 
IR Spectrum: {CHCI3 on Nicolet) 
OH : 3420 cra"^ 
10 C-0: 1725 cm"'- 
C=N: 1636 cm'^ 
Mass spectrum : (FAB) 
(M + H)+ =« 693* 

STAGE B ; 9- {0-[(2-methoxy-ethoxy) -methyl ]-oxime] of 2'-0- 
15 acetyl-3-de (2 , 6-dideoxy-3-C-inethyl-3-0-methyl-alpha-L-ribo- 

hexopyranosyl)-6-0-methyl erythromycin 

By operating as in Example 1 Stage B, starting with 

346 mg of the product obtained in Stage A, 351 mg of desired 

product is obtained. 
20 ANALYSES 

IR : (CHCI3 on Nicolet) 

OH : 3620, 3600 cm"^ 

O»0: 1730 cm"^ 

MS : (FAB) 
25 (M + H)* = 735"'' 

[alpha],, = -52.5<> ± 1«» (c = 1% CHCI3) 

STAGE C ; 9- [O- [ (2-methoxy-ethoxy) -methyl ]-oxime] of 2'-0- 
acetyl-3-de ( 2 , 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 
hexopyranosyl)-oxyl-6-0-methyl-3-oxo erythromycin 

30 4 g of the product prepared in Stage B and 2.71 cm of 

Jones reagent are put into solution in 100 cm^ of acetone. 
The reaction mixture is agitated for 1 hour at 0*»C. 

10 cro^ of 1-propanol is added and agitation is continued 
at 0**C for 20 minutes. The acetone is evaporated off under 

33 reduced pressure. The residue is taken up in 50 cm^ of 

methylene chloride and 20 cm^ of water. The whole is taken 
to pH 8 with potassium carbonate. Extraction takes place 
with methylene chloride, followed by washing with water. 
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drying on magnesium sulphate, filtering then evaporating to 
dryness under reduced pressure. 4,5 g of product is obtained 
which is chromatographed on silica (eluant: ethyl acetate - 
triethylamine 98-2), 2.45 g of desired product is obtained. 
5 IR Spectrum: {CHCI3 on Nicole t) 
C=N: 1630 cm-1 
C=^0: 1742, 1716 cm-'' 
OH : 3510, 3410 cm^^l 

STAGE D ; 9^ [O- [ ( 2-methoxy ethoxy) -methyl ]-oxime] of 3--de[ 
1 0 ( 2, 6-dldeoxy-3-C-methyl-3-0-methyl-alpha-L-rlbo-hexopyr- 

anosyl) -oxy ] -6-0-methyl-3-oxo erythromycin 

By operating as in Stage C2 of Example 1 , starting with 

300 mg of the product obtained in Stage C above, 0.27 g of 

desired product is obtained. 
1 5 ANALYSES 

IR : (CHCI3 on Nicole t) 

OH : 3430, 3505 cm"! 

C=0: 1744, 1714 cm^l 

NMR: (CDCI3, 400 MHz) 
20 0.86 ppm (ethyl CH3), 1,00-1,17 ppm 1.26-1 .30-1.32 ppm (CH3 

non attributed), 1.23 ppm (CH3 in position 12), 1.38 ppm (CH3 

in position 6), 2.37 ppm (N(CH3)2), 2.61 ppm (Hiq H3 » ) r 

2.73 ppm {OCH3 in position 6), 3.13 ppm (H4), 3.26 ppm (H2'), 

3.38 ppm {OCH3 of MEM), 3.53 ppm, 3.76 ppm (OCH2CH2O of MEM), 
25 3.59 ppm (HsOr 3.70 ppm (Hq) , 3.86 ppm (H2), 3.91 ppm (Hn), 

4.33 ppm (Hi» and H5), 5.14 ppm (OCH2O), 5.18 ppm (H13). 

MS: molecular peak (M+): 690+ 

PREPARATION 2 ; 9- [O- [ (2-methoxy-etboxy ) -methyl ]-oxime] of 6- 
O-methyl erythromycin 

30 1.35 g of sodium methylate is added at *5^C to a 

solution of 15.2 g de 6-0-methyl erythromycine 9-oxime in 
80 cm3 of tetrahydrofuran, agitation takes place for 15 
minutes at +5^0 then 2.85 cm3 of (2-methoxy-ethoxy ) methyl 
chloride in solution in 20 cm^ of tetrahydrof uran is added; 

35 agitation takes place for 30 minutes at +5^0 then the whole 
is allowed to return to ambient temperature. The 
tetrahydrof uran is evaporated off under reduced pressure, the 
residue is taken up in methylene chloride, washed with water. 
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dried and evaporated to dryness. The residue (16.1 g) is 
chromatographed on silica (eluant: methylene chloride- 
raethanol-airanonium hydroxide 95-5-0.1) and a first fraction of 
8.1 g then a second fraction of 3.56 g of the desired product 
5 are obtained. 

IR Spectrum (CHCI3) 
OH : 3600 cm"^ 
C=0: 1728 cm"^ 
C=N: 1630 cm"^ 
10 Mass spectrvan (FAB) 
(M + H)+: 851+ 

EXAMPLE 3 : 3-de[ (2 , 6-dideoxy-3-C-methyl-3-0-iiiethyl-alpha-L- 
ribo-hexopyranosyl ) -oxy] -e-o-methyl- 3-oxo erythromycin 
STAGE a ; 3-0-de(2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L- 
15 ribo-hexopyranosyl)-6-0-methyl erythromycin 

380 mg of 6-0-methyl erythromycin is put in suspension 
in 3 cm3 of water. 0.3 cm^ of 22<>Be hydrochloric acid is 
added. The reaction mixture is maintained under agitation for 
2 hours. 

20 The mixture is taken to basic pH (> 8) by adding a few^ 

drops of ammonium hydroxide at 20«C, then diluted with 5 cm 
of ethyl acetate. The aqueous phase is saturated with sodium 
chloride, decanted, extracted with ethyl acetate, dried on 
magnesium sulphate and the solvent is evaporated off. 350 mg 

25 of crude product is obtained which is chromatographed on 
silica, eluting with an ethyl acetate-triethylamine (96-4) 
mixture. 200 mg of desired product is obtained. 
IR Spectrum (CHCI3 on Nicolet) 
OH : 34S0 cm"^ 

30 00: 1725, 1689 cm~^ 
Mass spectrum (FAB) 
(M + H)*: 590**" 

STAGE B ; 2 • -o-acetyl-3-O-de ( 2 , 6-dideoxy-3 -c-methy 1-3-0-methyl- 
alpha-L-ribo-hexopyranosyl) -6-0-methyl erythromycin 
35 310 mg of the product prepared as in the preceding stage, 

80 microlitres of acetic anhydride and 90 mg of potassium 
carbonate are put in solution in 4 cm^ of acetone under 
agitation and under a nitrogen atmosphere. After 12 hours at 
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aiabient temperature, 20 microlitres of acetic anhydride and 10 
mg of potassium carbonate are added. Agitation takes place 
again for 12 hours at aiabient temperature. 

Ice is added, agitation takes place, followed by 
5 extraction with methylene chloride, drying on magnesiun 
sulphate and the solvent is evaporated off. 

The product obtained is chromatographed on silica eluting 
with an ethyl acetate-triethylamine (96-4) mixture and the 
desired product is obtained. 
10 ANALYSIS ; 

Mass spectrum (FAB) 
(M + H)*: 631+ 

STAGE c ; 3-de[ (2,6-dideoxy-3-c-methyl-3-0-methyl-alpha-L-ribo- 
hexopyranosyl) -oxy] -6-0-methyl-3-oxo erythromycin 

15 Stage CI: pv^datlon 

420 mg of the product prepared in the preceding stage, 
0.84 cm^ of dimethylsulphoxide, and 0.84 g of l-[3- (dimethyl- 
amino) -propyl ]-3-ethyl carbodiiroide hydrochloride are put in 
solution in 5 cm^ of methylene chloride. The solution 

20 obtained is agitated for 4 hours at ambient temperature. 

4 cm^ of water is added to the solution. Agitation 
takes place for 10 minutes and the whole is taken up in 
20 cm^ of methylene chloride, followed by washing with water, 
drying on magnesium sulphate and the solvents are evaporated 

25 off. 

The product obtained is chromatographed on silica eluting 
with an isopropyl ether-triethylamine (9-1) mixture. 130 mg 
of desired product is obtained. 
Stage C2: Hydrolysis 
30 By operating as in Stage C2 of Example 1, starting with 

130 mg of the product prepared above, 100 rag of desired 
product is obtained after chromatographing on silica (eluant: 
isopropyl ether - triethylamine (9-1)). 

ANALYSES 

35 IR : (CHClj on Nicolet) 
OH : 3475 cm"^ 
C=0: 1745, 1714, 1689 cm~^ 

MS: (M + H)+ = 588+ 
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NMR: (CDCI3, 300 MHz, ppin) 

3.86 (Hj), 2.6 {H4), 1.35 (6-CH3) , 2.7 (6-OCH3) , 3.1 (Hg) , 
2.97 (Hio), 3.91 (Hii), 1.22 (H^j) , 5.12 (H^a) , 0.86 {H„) , 
4.32 (H^), 3.18 (H'g), 2.46 (H'3), 2.26 (N-CH3) , 3.57 (H'j) . 
5 [alphaljj = +21° (c = 0.5%, CHCI3) 

EXAMPLE 4 : 9- [O- [ (2-inethoxy-ethoxy) -methyl] -oximej of 3-d« 
[{2,€-dideoxy-3-c-iaethyl-3-0-methyl-aipha-L-ribo-hexopyran- 

osyl) -oxy ] -6-0-methyl-3- [ (phenylmethoxy) -ininol erythronyein 

500 ng of the product prepared in Exanple 2 is put in 

10 solution in 10 cm^ of ethanol. 172 laicrolitres of 
triethylamine and 543 mg of o-benzylhydroxylamine 
hydrochloride are added, the whole is taken to reflux and 
maintained under reflux for 4 days. 172 microlitres of 
triethylamine and 543 mg of 0-benzyl hydroxy lamine 

15 hydrochloride are added. The whole is maintained under reflux 
for a further 3 days. The reaction medium is filtered, the 
solvents are evaporated off and the residue is taken up in 
methylene chloride and water. Neutralization takes place with 
ammonium hydroxide. After decanting, the aqueous phase is 

20 extracted with methylene chloride. The organic phases are 
reunited, washed with water, dried on magnesium sulphate, 
filtered and concentrated to dryness. 800 mg of an oil is 
obtained which is chromatographed on silica, eluting first 
with ethyl acetate alone, then with an AcOEt/TEA (99-1) 

25 mixture. 500 mg of a solid is recovered which is purified by 
preparative HPLC. 

Eluant: acetonitrile-ammonium acetate 0.2M (4-1) 

13 0 mg of desired product is recovered. 

NMR: (CDCI3) 300 MHZ 
30 0.86 (t) ppm (ethyl CH3) , 0.90 to 1.45 (other methyls) , 2.27 

(S) (N (Me)2), 2.90 (dq) {H^q) , 2.30 (m) (H3) , 3.28 (m) (H^ 

orH«5, shielded), 4.52 (q) (Hg) , 2.70 (s) (6-OMe) , 3.54 (m) 

and 3.76 (m) (OCHjCHaO of MEM), 5,13 (OCHjO of MEM and 

OCH2*), 4.00 (wide s) (H^i), 4.59 (d) (Hi,), 3.18 (dd) (Hg.), 
35 4.01 (d) (H5), 5.29 (dd) (H13), 7,31 (Phenyl). 

Mass spectrum : Molecular peak (M+H)+ = 796 

IR Spectrum: (CHCI3 on Nicolet) 

OH : " 3600 cm~^ + associated complex 
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C=0: 1730 " 

c«n: -1636 " 

1606 " 
Aromatic: 1494" 
5 EXAMPLE 5 : 9-[0- t (2-methoxy-ethoxy ) -methyl 1-oxime] of 3-de 
t (2, e-dideoxy-B-C-methyl-a-O-methyl-alpha-L-ribo-hexopyran- 
osyl )-oxy 1 -3- (hydroxyimino) -6-O-iiiethyl erythromycin 

110 mg of the product prepared in Example 4 is put in 
solution in 12.5 cm^ of ethanol« 52 mg of palladium at 10% 

10 on activated charcoal is added. The solution is maintained under 
hydrogen pressure for 2 days. After filtering and 
evaporating a product is obtained which is purified by 
chromatographing on silica eluting with an isopropyl ether- 
methanol-triethylamine (90-5-5) mixture. 39 mg of desired 

15 product is recovered (1 isomer). 
NMR: (CDCI3) 300 MHz 

0.87 (t) ppm (ethyl CH3), 0.99 (d) 1.18 (d) 1,26 (d) K40 (d) 
(other methyls), 1.23 (s) (12-Me), 1,36 (s) (6-Me), 2.23 (s) 
(N(Me)2). 2.90 (dq) (Hiq). -^2.30 (ra) (H3« + 1 other H) , 4.49 

20 (q) (H2)r 2.86 (s) (6-OMe), 3.38 (s) (OMe of MEN), 3*54 (m) 
and 3,76 (m) (OCH2CH2O of MEM), 5.15 (OCH2O of MEM), 4.56 (d) 
(Hv), 3-27 (dd) (H2'), 4.05 (wide s) 4.20 (d) (H5 and Hn), 
5.31 (dd) (H13), -^S.SI; 4.39 (5); 1.80 (mobile H's), 
MS: Molecular peak M^ = 705"^ 

25 IR: (CHCI3 on Nicolet) 

OH ; ^^^3590 cm"'^ + associated 
C=0: 1725 

EXAMPLE 6 ; 9- [0-((2-methoxy-ethoxy) -methyl ]-oxime] of 3-de 
( 2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo-hexopyran- 

30 osyl)-oxy]-2-methyl-6-0-methyl-3-oxo erythromycin 

STAGE A ; 9-lO-[ (2-methoxy-ethoxy)-methyll-oxime3 of 2'-0- 
acetyl-3-del (2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 
hexopyranosyl )-oxy]-2-methyl-6-0-methyl-3-oxo erythromycin 

0.1 g of the product prepared in Example 2, Stage B and 

35 17 microlitres of methyl iodide are put in solution in 1 cm^ 
of methylene chloride. Then 0.046 g of tetrabutylammonium 
hydrogensulphate, 0.20 cm^ of water and 0.27 cm^ of a normal 
soda solution are added. Agitation taJces place for 5 hours, 
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followed by extracting with methylene chloride and washing 
with water. The organic phases are reunited, dried, filtered 
and evaporated to dryness under reduced pressure. The residue 
is taken up in ethyl acetate and filtered. The filtrate is 
5 evaporated to dryness. 13 0 mg of product is obtained which is 
chroma tographed on silica eluting with an ethyl acetate- 
triethylaraine (98-2) mixture. 49 mg of desired product is 
obtained, rf = 0.2. 
ANALYSES 
10 NMR: (CDCI3, 300 MHz) 

The disappearance of the proton in position 2 and a 
modification to the proton is noted. 

0.85 ppm (CHaC-CHg)), 0.99-1.28-1.88 ppm (CMjC-CH)), 1.25- 
1.36-1.50 ppm (CHjC-C)), 2.03 ppm (OAc) , 3.30 ppm (dq, J - 3 
15 and 7 hz) (H^) , 3.4 to 3.8 ppm (OCHgCHgO) . 

STAGE B t 9-[0-[ (2-methoxy-ethoxy) -methyl ]-oxime] of 3-de 
[ (2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo-hexopyran- 

osyl) -oxy] -2-methyl-6-0-methyl-3-oxo erythromycin 

0.095 g of product prepared as in Stage A is put in 
20 solution in 5 cm^ of methanol. Agitation takes place for 24 
hours at ambient temperature. 95 mg of product is obtained 
which is purified by chromatography on silica eluting with an 
ethyl acetate-triethylamine mixture (98-2) . 46 mg of desired 
product is obtained. 

25 ANALYSES ; 

NMR: (CDCI3, 300 MHz) 

The disappearance of the protons of the "OAc" group is 

noted. 

0.85 ppm (CHjC-CHg)), 0.99-1.18-1.23-1.35 ppm (CH3 (-CH)), 
30 1.26-1.32-1.37-1.52 ppm (CHjC-C)), 2.82 ppm (6-OMe), 3.54 to 
3.76 ppm (OCHjCHjO), 3.35-4.33 ppm {mobile H's) . 
MS: (M+H) + : 705"'" 

EXAMPLE 7 ; 3-de [ (2 , 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L- 
ribo-hexopyranosyl) -oxy] -6-0-methyl-3-oJio erythromycincyclic 
35 11, 12 -carbonate 

STAGE A : 3-0-de (2 , 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L- 
ribo-hexopyranosyl)-6-0-methyl erythromycin 2 '-acetate cyclic 
11,12 carbonate 
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952 microlitres of 22®Be hydrochloric acid is added to a 
suspension of 876 rag of 6-0-inethyl erythromycin 2 '-acetate 4"- 
(phenylmethyl carbonate) cyclic il, 12 -carbonate (obtained 
according to W. R. Baker, J. D. Clark, R. L. Stephens and K. 
5 H. Kim, J. Org. Chem. , 1988, 53, 2340-2345) in 25 cm^ of 
methanol. Agitation takes place for 16 hours at ajnbient 
temperature, the methanol is evaporated off, the medium is 
neutralized with 2N soda. Extraction takes place with 
methylene chloride, followed by drying, filtering and 
10 evaporating to dryness. The residue is chromatographed on 
silica, eluant ethyl acetate-triethylamine (95-5), 463 mg of 
desired product is collected. 
MMR Spectrum: (CDCI3) 300 MHz 

0.87 (t) ppm (CHj of ethyl) 1.28 (s) (6-Me) 0.94 (d)-l.ll 
15 (d) -1.19 (d)-1.24 (d)-1.25 (d) (other Me's) 1.49 (s) (12-Me) 
2.06 (s) (OAc), 2.26 (s) (N(Me)2), 2.5 to 2.75 (Hj, H3 , , Hg) , 
2.95 (q) (H^o), 2.92 (s) (6-OMe) , 3.49 (m) (H5, and H3), 3.70 
(d,J=2.5) (H5), 4.73 (s) (Hii), 4.58 (d, J-7.5) (K^») , 4.75 
(dd) (Hg,), 5.13 (dd) (H3^3). 
20 STAGE B : 3-de [ ( 2 , 6-dideoxy-3-C-methyl-3-0-nethyl-alpha-L- 
ribo-hexopyranosyl)-oxy]-6-0-methyl-3-oxo erythromycin cyclic 

11 , 12-carbonate 2 • -acetate 

962 microlitres of dimethyl sulphoxide and 752 mg of 1- 
ethyl-3-(3-diraethylamino-propyl) carbodiimide hydrochloride 

25 (EDAC) is added to a solution of 368 mg of the product 
obtained in stage A above, agitation takes place for 20 
minutes at ambient temperature and 742 mg of pyridinium 
trifluoroacetate is added and agitation is continued for 16 
hours. 10 cm^ of water is added, followed by agitating and 

30 extracting with methylene chloride, washing with a solution of 
sodium bicarbonate, drying, filtering and evaporating to 
dryness. The residue is chromatographed on silica, eluant 
ethyl acetate-triethylamine (98-2). 278 rag of desired product 
is obtained, used as it is for the following stage. 

35 STAGE C ; 3-de[ (2 , 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 
hexopyranosyl j-oxy)-6-0-roethyl 3-oxo erythromycin cyclic 
11, 12-carbonate 

278 mg of the product obtained in Stage B, in solution 
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in 20 cm^ of methanol, is agitated for 16 hours at ambient 
temperature. The solvent is evaporated off and the residue 
(245 rag, to which 75 mg are added from a prior preparation) 
is chromatographed on silica, in this way 254 mg of desired 
5 product is obtained which is crystallized from ether and 176 
mg of expected product is collected, 
[alphalo + 63^ (c = 0.45%, CHCI3) 
NMR Spectrum: (CDCI3) 400 MHz ppm 

2.65 (s) (6-OCH3), 2,68 (m) (Ha), 2.97 (q) (Hiq), 3.04 (q) 
10 (H4), 3.18 (dd) (H2»), 3.81 (q) (H2)/ 4.31 (d) (Hi«), 4.18 
(d) (H5), 4.61 (Hn). 

EXAMPLE B : (9S) 3-de[ (2, 6-dideoxy-3-C-methyl-3-0-iiiethyl- 
alpha-L-ribo-hexopyranosyl 1 -oxy ) -9-deoxo-6-0-iiiethyl-3-oxo-9- 
( 1 "piperidinyl ) erythromycin 

15 STAGE A ; 9~deoxo-9-imino-6-0-methyl erythromycin 

45.1 cm^ of titanium chloride at 15% is added to a 
solution of 8.4 g of 6^0-methyl erythromycin 9-oxime 
(obtained according to EP 0180415) with 220 cm^ of methanol 
and 44 g of ammonium acetate. Agitation takes place for 3 

20 hours at ambient temperature, and the whole is poured into 
500 cm3 of methylene chloride. A 10% solution of potassium 
carbonate is added, followed by filtering, decanting, washing 
with water, drying and evaporating to dryness. 7.08 g of 
expected product is obtained, which is used as it is for the 

25 following stage. 

STAGE B ; 9-amino-9-deoxo-6-0-methyl erythromycin 

7.0 g of the product obtained in the previous stage is 
put in solution in 140 cm^ of acetic acid and catalytically 
reduced in the presence of 700 mg of 80% platinum oxide, 

30 under a hydrogen atmosphere at a pressure of 1400 mbar. 

Once absorption has finished, filtering takes place, followed 
by washing with methylene chloride and evaporating to 
dryness. The residue is taken up in methylene chloride, 
washed with a solution of sodium bicarbonate, dried and 

35 evaporated to dryness, 6.71 g of expected product is obtained 
which is used as it is for the following stage. 
STAGE C : 9-amino-3-0-de( 2, 6-dideoxy-3-C-methyl-3-0-methyl- 
alpha-L-ribo-hexopyranosyl ) -9-deoxo-6-0-methyl erythromycin 
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2 g of the product obtained above, with 40 cm^ of water 
and 1 cm^ of 22^Be hydrochloric acid are agitated for 5 hours 
at ambient temperature. Sodium chloride is added, then the 
pH is brought to 8-9 with ammonium hydroxide « Extraction 
5 takes place with methylene chloride and the whole is brought 
to dryness under reduced pressure. The residue (2.2 g) is 
chromatographed on silica, eluant ethyl acetate-methanol- 
triethylamine (92-5-3). 1.22 g of the desired product is 
obtained, used as it is for the following stage. 
10 STAGE D : (9S) 3-0-de( 2, S-dideoxy-S-C-methyl-S-O-methyl-alpha- 
L-ribo-hexopyranosyl) -9-deoxo-6-0-methyl-9- ( 1 -piperidinyl ) 
erythromycin 

0-28 cm^ of acetic acid and 0.6 cm^ of glutaraldehyde 
at 50% in water are added to a solution of 0.59 g of the 

15 product obtained in Stage C in 2.8 cm^ of methanol, then 

0.125 g of sodium cyanoborohydride is added. Agitation takes 
place for 1 hour 30 minutes at ambient temperature. The 
reaction medium is poured into 90 cm^ of a 5% aqueous 
solution of monosodium phosphate, extracted with methylene 

20 chloride, dried, filtered and evaporated to dryness. 0.7 g 
of residue is obtained which is chromatographed on silica 
(eluant: ethyl acetate- triethylamine (98-2)). 328 mg of 
desired product is obtained. 
IR Spectrum: (CHCI3 on Nicolet) 

25 OH complex 3490-3390 cm"l 
C=0 1723 cm-1 

NMR Spectrum: (CDCI3) 300 MHz 

0.85 (t) ppm (ethyl CH3), 1.01 (s) (12-CH3), 1.28 (s) (6- 
CH3), 2.72 (dq) (H2), 3.84 (dl) (H3),-1.54 (m) (H4),r3.39 

30 (masked) (H5), 3.10 (s) (6-OMe), 5.02 (dd) (H13), 1.47 (m) 

and 1.89 (m) (ethyl CH2), 3.93 (s) (Hn), 2.85 to 3,1 (m) (H9 
and H^o)' 2-^5 (mixture) and 2.86 (mixture) (NCH2,) 4.62 (d) 
(H^i), 3.24 (dd) (H2«), 2.50 (m) (H3t), 1,27 (m) and 1.66 (m) 
(CH2 in position 4*), 3.53 (m) (Hs*). 

35 STAGE E : (9S) 3-0-de( 2 , 6-dideoxy-3-C-methyl-3-0-methyl-alpha- 
L-ribo-hexopyranosyl ) -9-deoxo-6-0-methyl-9- ( 1 -piperidinyl ) 
erythromycin 2 '-acetate 

242.8 mg of potassiiim carbonate and 172.7 microlitres 
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of acetic anhydride are added to a solution of 160 mg of the 
product obtained in Stage D in 9 cm^ of acetone. Agitation 
takes place for 72 hours at ambient temperature. The 
reaction medium is poured over ice, extracted with ether, 
5 washed with a solution of sodium bicarbonate then with water, 
dried and evaporated to dryness, 164 mg of the desired 
product is obtained. 
IR Spectrum: (CHCI3 on Nicolet) 
OAc 1743 cm-l 

10 lactone 1723 cm~^ 

OH r 3520 cm"''^ 

NMR Spectrum: {CDCI3) 250 MHz 

0.84 (t) ppm (ethyl CH3), 1.05 to 1.30 {CH3 of CH3CH), 2.11 
(s) (OAc), 3.12 (wide s) (6-OMe) , r 5.01 (H-13), 3.94 (wide s) 
15 (H11), 2.6 to 3.1 (CH2N and H2, Hg, Hio)# 4.85 (d) (Hi'), 4.65 
(dd) (H2O, i 3.46 (H5-). 

STAGE F : (9S) 3-de[ (2,6-dideoxy-3-C-methyl-3-0-methyl-alpha- 
L-ribopyranosyl)-oxyl-9-deoxo-6-0-methyl-3-oxo-9-( 1 - 
piperidinyl) erythromycin 2 '-acetate 

20 The operation is carried out as in Stage B of Example 7, 

starting with 207 mg of the product obtained as in Stage E, 
using 489 mlcrolitres of dimethyl sulphoxide, 374 mg of [1- 
ethyl-3-(3-dimethyl-aminopropyl) carbodiimide] (E.D.A.C.) and 
374 mg of pyridinium trifluoroacetate. After 

25 chroma tographing on silica (eluant isopropyl ether-methanol- 
triethylamine (95-5-5)) 120 mg of the expected product is 
obtained, used as it is for the following stage. 
STAGE G ; (9S) 3-det ( 2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha- 
L-ribo-hexopyranosyl)-oxyl-9-deoxo- 6-0-methyl-3-oxo-9- ( 1 - 

30 piperidinyl) erythromycin 

The operation is carried out as in Stage C of Example 7, 
starting with 120 mg of the product obtained in Stage E, 
above. After chromatographing on silica (eluant Isopropyl 
ether-methanol-triethylamine (95-5-5)) then Mlcrobondapack 

35 CI 8, eluant: acetonitrile-water (80-20) (with 0.075% 
trif luoroacetic acid)/ 70 mg of the desired product is 
obtained. 

[alpha Id + 39° (c = 1% CHCI3) 
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NMR Spectrum: (CDCI3) 300 MHz 

0.88 (t) ppn (ethyl CH3), 1.08 (s) (12-Me) , 1.23 (s) (6-Me) , 
1.01 to 1.28; 1.44 (d) {CH3 of CH3CH), 2.34 (s) {N(Me)2), 2.5 
to 2.8 (CHjN, H3, and others), 3.13 (s) (OMe) , 3-51 (m) (H5, 
5 andHj.), 3.22 (S) (Hii.), 3.98 (q) (Hj) , 4.35 (d) (H^.), 4.78 
(d) (H5,), 5.05 (dd) (H13,). 

EXAMPLE 9 : <98) 9-afflino 3-ae[ {a^e-dideoxy-S-c-methyl-S-O- 
methyl-alpha-L-ribo-hexopyranosyl) -oxy]-»-deoxo-6-0-metliyl-3- 

0x0 erythromycin 

10 STAGE A ; 3-0-de {2 , 6-dideoxy-3-C-inethyl-3-0-inethyl-alpha-L- 
ribo-hexopyranosyl) -9-deoxo-6-0-inethyl-9-I [ (phenylmethoxy) - 
carbonyl] -amino) erythromycin 2'-(phenylmethyl carbonate) 

0.8 cro^ of benzyl chloroformate is added to a mixture 
of 1.5 g of the product obtained in Stage C of Example 8 with 

15 11 cm^ of dioxan and 0.88 g of potassium carbonate. 

Agitation takes place for 5 hours at ambient temperature and 
0.44 g de potassium carbonate and 0.4 g of benzyl 
chloroformate are added. Agitation is continued for 2 hours, 
the whole is taken up in methylene chloride, washed with 

20 water, dried and evaporated to dryness under vacuum. The 
residue (2.5 g) is chromatographed on silica (eluant: 
methylene chloride-methanol-triethylamlne (96-3-1)). 1.71 g 
of desired product is obtained, used as it is for the 
following stage. 

2g STAGE B ; (9S) 3-de( (2 , 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L- 
ribo-hexopyranosyl)-oxy)-9-deoxo-6-0-methyl-3-oxo-9- 
[[ (phenylmethoxy) -carbonyl] -amino] erythromycin 2'- 
(phenylraethyl carbonate) 

The operation is carried out as in Stage B of Example 7, 

30 starting with 2 g of the product obtained as in Stage A 

above, using 1.5 cm^ of dimethylsulphoxide, 1.8 g of E.D.A.C. 
and 1.8 g of pyridinium trifluoroacetate. After 
chromatographing on silica (eluant: methylene chloride- 
methanol (97-3)), 757 mg of desired product is obtained, used 

35 as it is for the following stage. 

STAGE C ; (9S) 3-de[(2,6-dideoxy-3-C-methyl-3-0-methyl-alpha- 

L-ribo-hexopyranosyl)-oxy]-9-deoxo-6-0-methyl-3-oxo-9- 

[ [ (phenylmethoxy ) -carbonyl ] -amino] erythromycin 
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The operation is carried out as in Stage C of Example 7, 
starting with 0.75 g of the product obtained above. After 
chromatography on silica, 372 mg of the desired product is 
collected, used as it is for the following stage. 
5 STAGE D ; (9S) 9-amino-3-de[ ( 2, 6-dideoxy-3-C-methyl-3-0- 

methyl-alpha-L-ribo-hexopyranosyl ]-oxy )-9-deoxo-6-0-methyl-3- 
oxo erythromycin 

150 mg of the product obtained in Stage E, 6 cm^ of 
acetic acid and 150 mg of palladium at 9*5% on activated 

10 charcoal are agitated for 24 hours under hydrogen pressure 
(1.5 bar). After filtering, washing with ethanol and 
evaporating to dryness, the residue is taken up in methylene 
chloride, washed with the 2N soda then with water, dried and 
evaporated to dryness. After chromatographing on silica 

1 5 ( eluant : chlorof orm-methanol-ammoniuro hydroxide (9-1-0.1)) 
50 mg of the desired product is obtained. 
NMR Spectrum: {CDCI3) ppm 

1.88 (He), 1.94 (Hio>r 2.48 (H3»). 2,55 (H9), 3.08 (H4), 3.28 
(H2O/ 3.65 (Hni), 3.8 (H2)r 4.3 (Hv). 5.13 (H13)- 

20 EXAMPLE 10 ; 11,1 2-dideoxy-3-de[ { 2, 6-dideoxy-3-C-methyl-3-0- 
methyl-alpha-L-ribohexopyranosyl ) -oxy ] - 6-0-methyl-3-oxo- 
12,11-Ioxycarbonyl-t(4-phenylbutyl)-imino] ] erythromycin 
Stage A ; 1 1 , 1 2-dideoxy-3-0-de(2, 6-dideoxy-3-C-methyl-3-0- 
methyl-alpha-L-ribohexopyranosyl) -6-0-methyl-1 2,11- 

25 (oxycarbonyl- t ( 4-phenylbutyl )-imino] ] erythromycin 2 ' - 
acetate 

649 mg of 11,1 2-dideoxy-6-0-methyl-1 2,11 - [ oxycarbonyl- 
[ (4-phenyIbutyl)-iminol 1 erythromycin 2' -acetate- 4"- 
(phenylmethyl carbonate) whose preparation is described 

30 hereafter is introduced into a solution containing 13 cm^ of 
methanol and 0,23 cm^ of concentrated hydrochloric acid. The 
reaction mixture is maintained under agitation for 48 hours 
at ambient temperature. The methanol is evaporated off under 
reduced pressure and 10 cm^ of ethyl acetate is added. After 

35 ice-cooling, neutralizing and decanting, the aqueous phase is 
extracted with ethyl acetate, washed and dried. 626 mg of a 
product is obtained which is chromatographed on silica, 
eluant: ethyl acetate-methanol (95-5). In this way 339 mg of 
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desired product is obtained* 
IR Spectrum in CHCI3 
OH 361 8cm-^ 

3594cin-^ 

5 C-0 1740cin-^ 

1711cin-^ 

C6H5C 1 492cin-'' 

Mass spectrum of molecular peak 789.6 s mh'*' 
NMR spectrum CDCI3 SOONHz 
10 2.45-2.8 (m) CH2Ph+H2^H8+H3'ax 
3.42 (dd) H3 

3.65 (m) CH2N-C=0 
4.76 (dd) H2'ax 
7.11-7.28 aromatics 

1 5 Stage B ; 11,1 2-dideoxy-3-det ( 2, 6-dideoxy-3-C-inethyl-3-0- 
methy l-alpha-L- r ibohexopyranosyl ) -oxy ] - 6-0-methy 1- 12,11- 
[oxycarbonyl-( ( 4-phenylbutyl )-imino] ] erythromycin 2 ' -acetate 

A solution containing 300 mg of the product prepared in 
the preceding stage and 2.15 cm^ of methylene chloride is 

20 poured at 21^C into a suspension containing 0.4 cm^ of DMSO, 
1,6 cm^ of methylene chloride and 438 mg of EDAC. The 
reaction mixture is maintained under agitation at ambient 
temperature for 30 minutes. After cooling down to 15^ C, a 
solution of 438 mg of pyridinium trif luoroacetate in 1 . 5 cm^^ 

25 of methylene chloride is introduced. The mixture is washed 
with a solution of sodium bicarbonate then with water, dried 
and evaporated to dryness. 348 mg of a product is obtained 
which is used as it is in the following stage, rf = 0.13. 
NMR CDCI3 ppm 

30 2.07 Is) OC CH3 

It 
O 

3.00 H4 
3.89 (q) H2 

3.66 (m) CH2-N-C 
35 6 

7.10 to 7.30 aromatic H 
4.74 (dd) H2' 

STAGE C : 11,1 2-dideoxy-3-de [ ( 2, 6-dideoxy-3«C-methyl-3-0- 
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methyl-alpha-L-ribohexopyranosyl)-oxy] ) -6-0--methyl-3«oxo- 
12,11-[oxycarbonyl-( ( 4-phenylbutyl)-iminol ] -erythromycin 

278 mg of product prepared in the preceding stage is put 
in suspension in 3 cm^ of methanol. The reaction mixture is 
5 maintained under agitation for 60 hours at ambient 

temperature* After chromatography on silica eluting with an 
ethyl acetate-methanol mixture (95-5), the methanol is 
evaporated off under reduced pressure. 280 mg of a product 
is obtained which is chroma tographed with a methylene 

10 chloride-methanol (9-1) mixture. 133 mg of desired product is 
obtained. 
IR Spectrum: 
OH : 3440cm- ^ 
C=0: 1747cm-' 

15 1711cm-' 
NMR 

2.49 (dd) H3' 
3.20 dd H2' 
3.10 H4 

20 3.86 H2 

Preparation of the starting product of Exa mple 10. 

830 mg of 4-phenyl-butylamine is introduced under an 
argon atmosphere into a suspension containing 1.17 g of 
10,11 -didehydro-1 1 -deoxy-6-O-methyl-erythromycin 2 ' - 

25 acetate-1 2- ( 1 H-imidazole-1 -carboxylate ) -4"- (phenylmethyl- 
carbonate) prepared as indicated in J. Org. Chem. (1988) 
53, 2340-2345, 2.7 cm3 of methylene cyanide and 0.27 cm^ of 
water. The reaction mixture is maintained under agitation 
for 2 hours at 50^. 150 cm^ of methylene chloride is added 

30 and the whole is cooled in an ice bath. 30 cm^ of a 0.5M 
solution of sodium acid phosphate is added, followed by 
decanting, extracting with methylene chloride, washing, 
drying and evaporating to dryness. The product obtained is 
chromatographed on silica, eluant: ethyl acetate-methanol 

35 (95-5). 952 mg of the desired product is obtained. 
IR Sp^p^^rum 
C==0 1739 cm-' 

1711 cm-' 
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C5H5C 1495 
Ul tra- violet spectrum 
inf: 216 nm Ei = 103 
inf: 259 nm Ei = 4.5 
5 inf: 266 nm = 3 
Mass spectrum 

molecular peak = 1081 • 7 = MH+ 

NMR spectrum 

In CDCI3 at 400 MHz. 

10 2.5 to 2,8 N CHjCeHsHBHs' 

3.66 C NCHo 

II ^ 

O 

3^60 H-| • 

7.10 to 7.25 CgHs (CH2)4 

15 7.35 CgHs CH2O 

EXAMPLE 11 ; 1 1 , 12-dideoxy-3-de[ (2,6-dideoxy-3-C-methyl-3-0- 
iiiethyl«-alpha-L-ribohexopyrannosyl ) -oxy ] -6-0-methyl-3-oxo- 
1 2 ^ 1 1 - ( oxycarbony 1- [ [ 2- [methyl- ( phenylme thyl ) -amino] -ethyl 1 - 
imino]] erythromycin 

20 Stage A i 11,1 2-dideoxy-3-0-de(2, 6-dideoxy-3-C^methyl-3-0- 
methyl-alpha~L-ribohexopyranosyl)-6-0-methyl-1 2, 1 1-(oxycar- 
bony 1- [ [ 2- [methyl- ( phenylmethyl ) -amino] -ethyl 1 -imino 1 1 
erythromycin 

460 mg of the product prepared hereafter (preparation 
25 of the starting product of Example 11), 9.2 cm^ of methanol 
and 0.23 cm^ of a solution of concentrated hydrochloric acid 
are maintained under agitation for one hour at ambient 
temperature, then for 48 hours at ambient temperature. The 
residue is taken up in water then in methylene chloride. 
30 After bringing to a basic PH, the whole is decanted, the 
aqueous phase is extracted with methylene chloride, washed, 
dried and evaporated to dryness. 432 mg of a product is 
obtained which is chromatographed on silica: eluant ethyl 
acetate-methanol (9-1). In this way 312 mg of desired 
35 product is obtained. 

IR Spectrum: OH: 3618 cm"! 

3594 
C=0: 1742 cm-1 
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1709 cm-1 
NMR in CDCI3 at 300 MHz 
1 «42 (s) 6Me 
1.24 (s) 12Me 
2,20 (s) CH3-N<' 
3.48 (d) -3.77 (d) >N-CHj^-C6H5 
3.80 (m) -3*95 (m) C-N-CH2 

o ' 

C6H5 



10 3.40 -CH2-N 



CH3 



4.74 H2' 
Stage B : 1 1 , 1 2-dideoxy-3-de[ {2,6-dideoxy-3-C-methyl-3-0- 
Inethyl-alpha-L-ribohexopyranosyl)-oxyI-6-0-methyl-12, 1 1- 

1 5 [oxycarbonyl-I2-tmethyl-(methyl-phenyl)-amino]-ethyl]-lminol ] 
erythromycin 2 ' -acetate 

200 mg of the product prepared in the preceding stage in 
solution in 1 . 4 cm^ of methylene chloride is added to a 
suspension containing 286 mg of EDAC, 0.26 mg of DMSO and 

20 1.2 cm3 of methylene chloride. The reaction mixture is 
maintained under agitation for 30 minutes at ambient 
temperature. After cooling to 14^0, a solution containing 
286 mg of pyridinium trif luoroacetate and 1.3 cm^ of 
methylene chloride is introduced at this temperature. 

25 Agitation is carried out for 30 minutes at 15^C and the 
mixture is left to return to ambient temperature. After 
treating with sodium bicarbonate^ the mixture is diluted with 
methylene chloride, washed, dried and evaporated to dryness. 
350 mg of crude desired product is obtained which is purified 

30 by chromatographing on silica, eluant: ethyl acetate-methanol 
(95-5). 145 mg of desired product is obtained. 
UV Spectrum in EtOH 

max 258 nm £ = 400 

in EtOH-NaOH 0.1N 
35 max 292 nm £ = 20100 

Presence beta keto ester 
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NMR 

2.17 (S> -N-CH3 



C6H5 
CH3 CH3 



5 2.25 (s) 



3.48 (d)-3.70 {d) N-CHjO* 

3.80 Hj 

3.87 0-C-N(CH2) 



10 



4.74 (dd) Hji 

7.17 to 7.30 aromatics 

stage C : 11 , 12-dideoxy-3-de( (2 , 6-dideoxy-3-C-niethyl-3-0- 
methyl-alpha-L-ribohexopyranosyl)-oxy]-6-0-methyl-3-oxo- 

15 12 , 11- [ oxycarbonyl- t [ 2 - [methyl- (phenylmethyl ) -amino ] -ethyl ) - 
imino] erythromycin 

106 mg of the product prepared in the preceding stage 
and 6 cm^ of methanol are maintained under agitation for 
sixteen hours at ambient temperature. The methanol is 

20 evaporated off. 106 mg of a product is obtained which is 

chroroatographed on silica, eluant: ethyl acetate-triethylamine 
(95-5) and 55 mg of desired product is obtained. 

NMR : 
25 1.34 (s) 
1.48 (s) 

2.18 (5) 



30 2.27 (S) 



3.00 to 3.24 Hji and 

3.57 (s) H^i 

4.23 (d) and 4.28 (d) H^, and Hg 
35 2.48 H3, H3 and CHj* 




Preparation of the starting product of Ex ample 11 

11 , l2-dideoxy-6-0-methyl-12 , 11- [oxycarbonyl- [ [ 2- [methyl- 



IE 914029 



-39 - 

(phenyl-methyl) -amino) -ethyl ]-imino] ] erythromycin 
Stage A : 11,1 2-dideoxy-6-0-methyl-1 2, 1 1 - [oxycarbonyl-[ ( 2- 
[ (phenylmethyl) -amino] -ethyl ]-imino] ] erythromycin 
1.1 g of 10,11-"didehydro-11-deoxy-6-O-methyl- 
5 erythromycin 2 ' -acetate-1 2- ( 1 H-imidazole-1 -carboxylate)-4"- 
{ phenylmethy 1 carbonate) is introduced into a mixture of 
2.7 cm^ of methyl cyanide and 0.27 cm^ of water* 1.8 cm^ of 
N-benzylethylenediamine is introduced. The reaction mixture 
is maintained under agitation at SO^C for 5 hours. The 

10 mixture is diluted with methylene chloride and cooled down in 
an ice bath. 30 cm^ of a 0,5M solution of monosodium 
phosphate is added, followed by decanting r extracting with 
methylene chloride, washing, drying and evaporating to 
dryness. 1.6 g of product is obtained which is purified by 

15 chromatographing on silica eluant ethyl acetate-methanol 
(98-2). 800 mg of desired product is obtained. 
Physical analyses 
Infra-red spectrum 
C:*0 1739 cm-l 

20 1710 cm-1 

C6H5 1494 cm-1 

Mass spectrum 

Molecular peak ^ 1082 ^ MH+ 
NMR Spectrum 
25 in CDCI3 at 300 MHz 



3.07 (q) H10 

3-34 (s) 3"0Me 

3.61 (s) H11 

3.83 (m) CH2N-C=0 and N-CH2Ph 



30 7.15 to 7.35 N-CH2Ph aromatics 

stage B ! 1 1 , 1 2-dideoxy-6-0-methyl-1 2, 1 1 -[oxycarbonyl-[ [2- 
[methyl- (phenylmethyl) -amino] -ethyl ]-iminol ] erythromycin 

50 cm^ of a solution of formic aldehyde at 37% and 
formic acid are added to a solution containing 13 cm^ of 

35 methylene chloride and 0.60 g of the product prepared in the 
preceding stage. The reaction mixture is maintained under 
agitation for 4 hours at ambient temperature then at 70^C for 
7 hours. After diluting with methylene chloride, water is 
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added and the mixture is neutralized with sodium bicarbonate, 
followed by decanting, washing, drying and evaporating to 
dryness. After chromatography on silica: eluant ethyl 
acetate-raethanol (95-5), 480 mg of desired product is 
5 obtained. 
Analyses 
IR Spectrum; 
C=0 1737 cm"^ 

1708 cm"^ 

10 C^Hg 1494 cm*^ 

MS: 

MH'*" = 1096-9+ 

NHK spectrum: 

1.12 (s) 12 Me 

15 1.40 (s) 6 Me 

2-19 CH3-N< 

2.96 (s) 6 OMe 

3.62 (Si) H^2. 

4.30 (m) H3,, ax 

20 4.73 (dd) H^i, ax 

7.15 to 7.39 aromatics 

2.87 

EXAMPLE 12 : 9-[o-(2-bromoethyl) oxime of 3-de[ {2#6-dideoxy-3- 
c-methyl-3-o-methyl-alpha-L-ribo-hexopyranosyl ) -oxy ] -6-0- 
25 methyl-3-oxo erythromycin 

880 mg then 440 mg of 2-broinoethyloxyaraine hydrobroraide 
is added, after 24 hours of agitation, at ambient temperature 
to 1-18 g of the product obtained in Example 3 in 20 cm of 
methanol, while maintaining the pH = 3. After another 18 

30 hours of agitation, 30 cm^ of water is added, the crystals 
are separated, washed with water, dried at 60^C and 1.2 g of 
(9R) 9-deoxo-12-deoxy-3-de(2 , 6-dideoxy-3-C-methyl-3-0-methyl- 
alpha-L-ribo-hexopyranosyl) -oxy]-9, 12-epoxy-9-raethoxy 
erythromycin (M.p- = 188-190^C) in 10 cm^ of water is obtained 

35 and concentrated ammonium hydroxide is added until pH = 11-12. 
Extraction takes place with ethyl acetate, followed by 
concentration under reduced pressure and 1.0 g of expected 
product is obtained. M.p* = 150-152^0, 
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10 



15 



NMR spectrum (ppm) CDCI3: 
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EXAMPLE 13 : (E) 9-0-[2-[[2-(1-pyrrolidinyl-ethyll-aiiiinol- 
20 ethyll-oxime of 3-det (2, 6-dideoxy-3-C-methyl-3-0-Inethyl- 
alpha-L-ribo-'hexopyranosyl)-oxyl-6-0-methyl-3-oxo 
erythromycin . 

0 . 3 g of the product obtained in Example 1 2 and 3 cm^ of 
N-aminoethyl pyrrolidine are agitated for 72 hours at ambient 

25 temperature, 5 cm^ of ethanol is added and agitation takes 
place for a further 24 hours, followed by evaporating under 
reduced pressure, the dry extract (0.35 g) is chromatographed 
on silica (eluant: ethyl acetate-methanol-triethylamine 90- 
8-2) and 0.204 g of the desired product is collected. 

30 NMR spectriim (ppm) 300 MHz CDCI3: 
0.86 CH3-CH2 
0.98 8-CH3 
1,22 I2-CH3 
1.38 6-CH3 

35 1.75-2.49 The CH2's of the pyrrolidinyl 

2.26 -N-(CH3)2 
2.4 to 2.6 "J HN-CH2-CH2-n]^ 
2.74 ! 
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2.8 to 3 



1 



0-£H2-£H2-NH 



4,0 to 4.2 



5-17 



3.19 



3.86 



H'2 
H2 
Hi 3 



10 



15 



20 



25 



30 



By operating as in Example 12 starting with the product 
obtained in Example 3 and the appropriate hydroxylamine 
derivative in the form of the hydrochloride, the products of 
the following examples were prepared: 

EXAMPLE 14 : (£) 9-0- (( 2-pyridinyl ) -methyl ] oxime of 3-de 
[ ( 2 , 6-dideoxy-3-C-methy 1-3-O-methyl-alpha-L-rlbo- 
hexopyranosyl ) -oxy ] - 6-0-iiie thyl-3-oxo erythromycin . 
M.p. =^ 167-169^0, 

EXAMPLE 15 : (E) 9-0-[ (3, 5-dimethyl-4-isoxazolyl) -methyl] 
oxime of 3-de[ (2,6-dideo3cy-3-C-methyl-3-0-methyl-alpha-L- 
ribo-hexopyranosyl ) -oxy ] ~6-0-methyl-3-oxo erythromycin • 
M.p. = 222-224^0. 

EXAMPLE 16 ; (E) 9-0- [( 4-nitrophenyl) -methyl] oxime of 3-de 
[ (2, e-dideoxy-S-C-methyl-S-O-methyl-alpha-L-ribo- 
hexopyranosyl ) -oxy 1 -6-0-methyl-3-oxo erythromycin . 
Rf * 0.40 (CH2CI2-MEOH-9-I ) 

EXAMPLE 17 : (E) 9-oxime of 3-de[ (2, 6-dideoxy-3-C-methyl-3-0- 
methyl-alpha-L-ribo-hexopyranosyl ) -oxy ] -6-0-methyl-3-oxo- 
ery thromycin . 
M.p. ^ 268-270^0. 

By operating as in Example 13 starting with the bromine 
derivative obtained in Example 12 and the appropriate amine 
reagents I the products of the following examples were 
prepared : 

EXAMPLE 18 : 9-0-[2-(diethylamino)-ethyl] oxime of 
3-de[ (2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 
hexopyranosyl ) -oxy ] -6-0-methyl-3-oxo erythromycin . 
M.p. = 158-160C^C. lalphalD = + 2.5 (c ^ 0,5% CHCI3) 
EXAMPLE 19 : 9-0- [ 2- ( 1-pyrrolldinyl) -ethyl] -Oxime of 3-de 
[ (2y 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 
hexopyranosyl)-oxy ] -6-0-methyl-3-oxo erythromycin • 
M.p. = 210-212^0. [alpha]E) ^ + 8.5 (c = 0.85% CHCI3) 
EXAMPLE 20 : 9-0-[2-(1-azetidinyl)-ethyl]-oxime of 3-del(2,6- 
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dideoxy-S-C-nethyl-S-O-methyl-alpha-L-ribo-hexopyranosyl)- 
oxy] -e-O-nethyl- 3-oxo erythromycin* 
Rf = 0.37 (AcOEt-MEOH-TEA 90-5-5) 

EXAMPLE 21 ; 9-o-[2-(4-morpliolinyl)-ethyl] oxime of 3-de ((2, 
5 dideoxy-3-c-methyl-3-0-methyl-alpha-L-ribo-hexopyranosyl) - 

oxyl-6-0-methyl-3-oxo erythromycin. 

M.p. = 198-200*^0. [alpha]jj = + 5 to + 8 (c - 0.85% CHCI3) 
EXAMPLE 22 ; 9-0-[2-(l-piperidinyl)-ethyl] oxlme of 3-de[(2,6 
dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo-hexopyranosyl>- 

10 oxyl-6-0-methyl-3-oxo erythromycin. 

M.p. = 194-196<'C. [alphalp = + 10° (C - 0.6% CHCI3) 
EXAMPLE 23 ; (B) 9-0- [2- (propylamine) -ethyl] oxime of 3-do 
[ (2, s-dideoxy-s-C-methyl-s-o-methyl-alpha-L-ribo- 
hexopyranosy 1 ) -oxy] - 6-0-methy 1-3-0x0 erythromycin . 

15 Rf - 0.34 (AcOEt-TEA 95-5) 

EXAMPLE 24 t (E) 9-0- [2- [ [2- (dimethylamino) -ethyl] -aainoj- 
ethyl] oxime of 3-de[ (2,6-dideoxy-3-C-methyl-3-0-methyl- 
alpha-L-ribo-hexopyranosyl) -oxy]-6-0-methyl-3-oxo- 
erythromycln. 

20 Rf = 0.17 (AcOEt-MEOH-TEA 80-10-10) 

EXAMPLE 25 ; (E) 9-0- [2- (4-methyl-l-piperazinyl) -ethyl] -oximc 
of 3-do[ (2,6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-^ibo- 
hexopyranosyl) -oxy]-6-0-methyl-3-oxo erythromycin. 
M.p. - I6O-I62OC. [alpha]^ = -3^ (c - 0.4% MEOH) 

25 EXAMPLE 26 ; (B> 9-0- [2- [ [3- (dimethylamino) -propyl] -amino] - 
ethyl] oxime of 3-de[ (2,6-dideoxy-3-c-methyl-3-0-methyl- 
alpha-L-ribo-hexopyranosyl) -oxyj -6-0-methyl-3-oxo- 
erythromycin. 

[alpha]^ = + 6° (c = 1% CHCI3) 
30 EXAMPLE 27 : (B) 9-0- [2- [ [2- (l-piperidlnyl) -ethyl] -amino] - 
ethyl) oxime of 3-de[{2r6-dideoxy-3-C-methyl-3-0-methyl- 
alpha-L-ribo-hexopyranosyl)-oxyl-6-o-methyl-3-oxo- 

erythromycitt. 

[alpha] D = + 4*» (c = 0.7% CHClj) 
35 EXAMPLE 28 ! (E) 9-0- [2- [ (1-methylethyl) -aminoj-ethylj oxime 
3-det (2 , 6-dideoxy-3-C-methyl-3-o-methyl-alpha-L-ribo-hexo- 
pyranosyD-oxyJ 6-o-methyl-3-oxo erythromycin. 
M.p. = 188-190Oc. [alphalo = + 7O (c = 1% CHCI3) 
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EXAMPLE 29 : (E) 9-0- [ 2^(hexahydro-1H-azepin-1-yl) ^ethyll 
oxime of 3-de[ (2, 6-dideoxy-3-C-methyl-3-0-mcthyl-alpha-L- 
ribo-hexopyranosyl ) -oxy ] -6-0-methyl-3-oxo erythromycin • 
M.p. ^ 206-208OC. [alphaJo = + 1.20 (c = 0,85% MEOH) 
5 EXAMPLE 30 : (E) 9-0- ( 2-afflinoethyl ) oxime of 3-de[ (2,6-dide- 
oxy-3-C-methyl-3-0-methyl-alpha-L-rlbo->hexopyranosyl ) -oxy 1-6- 
O- methyl-3-oxo erythromycin. 
M.p. = 190-192OC. 

EXAMPLE 31 : (E) g-O- [ 2- [(2-propynyl) -amino] -ethyl 1 oxime of 
1 0 3-de[ ( 2 , 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo-hexo- 
pyranosyl )-oxy ]-6-0-methyl-3-oxo ery thr<»ycin . 
M.p. = 152-1540C. 

EXAMPLE 32 : 9-0- [ 2- [ (phenylmethyl) -amino] -ethyl] oxime of 3- 
de[ (2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 

1 5 hexopyranosyl)-oxy l-6-0-methyl-3-oxo erythromycin, 

M^p. 200 then 222-2240c. lalphajp = + 2^ (c 1% MEOH) 
EXAMPLE 33 : <E) 9-0- [ 2- [methyl- (phenylmethyl) -amino] -ethyl ] 
oxime of 3-de[ (2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L- 
ribo-hexopyranosy 1 ) -oxy ] -6-0-methyl-3 -oxo erythromycin . 

20 M,p, =r 130-135^0. (alphalo - + 15^ (c = 0.9% MEOH) 

EXAMPLE 34 : ( E ) 9-0- ( 2- [ [ 3 ( diethy lamino ) -propyl 1 -methyl- 
amlno]-ethyl] oxime of 3-de[ (2, 6-dideoxy-3-C-methyl-3-0- 
me thy 1-alpha-L-ribo-hexopyranosyl ) -oxy ] -6-0-methyl-3-oxo 
erythromycin . 

25 Rf = 0,2 (CH2CI2-MEOH-NH4OH 90-10-1) 

EXAMPLE 35 : (3S) 9-0- 12- (dimethylamino) -ethyl ] oxime of 3-0- 
de[ ( 2 , 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 
hexopyranosyl ) -oxy ] - 6-0-methyl-3-oxo erythromycin . 

A solution of 0.59 g of the product obtained in Stage A 

30 of Example 3 and 0.27 g of N,N-dimethylaminoethoxyamine 

hydrochloride in 12 cm^ of methanol is heated under reflux 
for 4 hours. The solution is taken up in aqueous ethanol and 
brought to pH = 8-9 with ammonium hydroxide, followed by 
decanting^ washing, drying, filtering and evaporating to 

35 dryness under reduced pressure. The residue (0.76 g) is 
chroma tographed on silica (eluant: ethyl acetate- 
triethylamine 95-5) and 158 rog of expected product 
crystallized from hexane is obtained. M.p. = 156^C. 
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NMR spectrum 300 MHz {CDCI3): 
0.87 (t) 
1.33-1.41 (s) 
2.72 (d, q) 



H2 

H3 
Hs 

Hi 3 



ethyl CH3 

6 and 1 2 methyl 



5 3.48 (d, J»10.SHz) 
'«'3.72 (d, J-1.5H2) 
4.32 (d, d) 
1.84 (d, J=1Hz) 



10 methyl 



5.77 



H11 

OCH2 

CH2N 

H'l 

H'2 

H'3 



4.21 



2.66 



4.39 (d) 
3.25 (dd) 
2.48 (m) 



15 



20 



25 



30 



EXAMPLE 36 ; (E) 9-0-(2-(dlmethylaiiiino)-ethyl] oxime o£ 3-de 
[ (2, 6-dideoxy-3-C-Biethyl-3-0-iBethyl-alpha-L-ribo- 
hexopyranosyl ) -oxy 1-11 -deoxy-1 0,11 -dldehydro-6-0-«ethyl-3-oxo 
erythromycin . 

Stage A ; (3S) 9-0-l2-(dimethylamino)-ethyl] oxime of 3-0- 
de[ (2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 
hexopyranosyl) -oxyl-6-O-methyl erythromycin acetate. 

228 mg of the product obtained in Example 35, 96 mg of 
potassium carbonate and 0.05 cm^ of acetic anhydride in 4 cm^ 
of acetone are agitated for 24 hours at ambient temperature. 
A further 19 mg of potassium carbonate and 0.010 cm^ of 
acetic anhydride are added and agitation is continued for 4 
hours. The reaction mixture is poured onto ice and the pH is 
taken to 8-9 with ammonitim hydroxide. Extraction takes place 
with methylene chloride, followed by drying, filtering and 
evaporating to dryness under reduced pressure. 250 mg of 
product is obtained which is chroma tographed on silica 
(eluant: ethyl acetate - triethylamine 95-5) and 175 mg of 
the desired product is collected. 
NMR spectrum 300 MHz (CDCI3) 
0.86 (t) 15 methyl 

0.90 (d) 6 methyl 

1.25-1.40 6 and 12 methyl 

1 .83 (d, J=1H2) 10 CH3 
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2.06 (s) OAC 

2.73 H2 

3.41 (d, J=10Hz) H3 

4.91 (dd) Hi3 

5 5.74 (d, J»1Hz) 

4-18 (t) OCH2N 

2 . 66 CH2N 

4.60 (d) H'l 

4,77 (dd) H*2 



10 Stage B : (E) 9-0-[2-(dimethylamino)-ethyl] oxime of 3-de 
[ (2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 
hexopyranosyl ) -oxy ] -1 1 -deoxy-1 0,11 -didehydro-6-0-methyl-3-oxo 
erythromycin . 

160 mg of the product obtained in Stage A above in 

1 5 solution in 2 cm^ of methylene chloride is added to a 

solution of 240 microlitres of dimethylsulphoxide and 240 mg 
of 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDAC) in 
2 cm^ of methylene chloride. Agitation takes place for 30 
minutes at ambient temperature, followed by cooling to 15^C 

20 and while maintaining the temperature^ 260 mg of pyridinium 
trif luoroacetate in solution in 2 cm^ of methylene chloride 
is added. The solution is agitated again for 1 hour at 15^C, 
5 cm^ of water is added, the pH is taken to 8-9 with ammonium 
hydroxide, extracted with methylene chloride, washed with 

25 water, dried, filtered, evaporated to dryness under reduced 
pressure, taken up in 10 cm^ of methanol, agitated for 16 
hours and evaporated to dryness under reduced pressure. The 
dry extract, 0*3 g, is chromatographed on silica (eluant: 
ethyl acetate - triethylamine 95-5 ) • 62 mg of desired 

30 product is collected. 

NMR spectrum 300 MHz (CDCI3) 
0.86 (t) 15 CH3 

1 .77 and 1 ,85 10 CH3 

3.89 H2 

35 4.91 (dd) H13 
5.66 and 5.76 Hn 
4.10 to 4.30 OCH2 
2.65 CH2N 
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3.20 (dd) H*2 
2.26 and 2.27-2.30 N(CH3)2 

EXAMPLE 37 : (e) 9-0- (3-piperidlnyl ) oxime of 3-de[{2,6- 
dideoxy-3-C-methyl-3-0-methyl-alpha-l.-ribo-hexopyranosyl ) - 
5 oxy]-6-C>-iiiethyl-3-oxo erythromycin. 

a) a solution of 0*6 g of the product obtained in Exaunple 3 
and 0.86 g of the product obtained in the preparation below 
in 12 cm3 of methanol are heated to 65^C for 6 hours. The 
solvent is evaporated off, the residue is taken up in 10 cm^ 

10 of methylene chloride, 10 cm^ of water is added and the pH is 
taken to 8 with ammonium hydroxide. After decanting, washing 
with salt water, drying and evaporating to dryness under 
reduced pressure, the residue is chromatographed on silica 
(eluant: ethyl acetate - triethylamine 98-2), and 550 mg of 

15 the intermediate benzyloxycarbonyl compound is obtained, 

b) hydrooenolvsis 

A solution of 250 mg of the product obtained above in 
10 cm^ of methanol with 100 mg of palladium on activated 
charcoal is agitated for 1 2 hours at ambient temperature and 

20 under hydrogen pressure of 1.5 bar. After filtering and 

washing with methanol, the filtrate is evaporated to dryness 
under reduced pressure. The residue {200 mg) is 
chromatographed on silica (eluant: chloroform - methanol - 
ammonium hydroxide 92-8-0,5) and 160 mg of desired product is 

25 obtained. 

NMR spectrum 300 MHz (CDCI3) 
0.86 (t) ethyl CH3 

1.39 (s, d) 6 CH3 

2.26 (s) N(CH3)2 

30 2.58 Hio 

2.67-3.16 -CH2-NH-eH2- 
3.58 H's 
3.70 Hg 
3.87 H3 

35 Preparation of Example 37: 0-[l-{benzyloxy-carbonyl)- 
piperidin-3-yl] hydroxy lamine hydrochloride* 
Staoe A : 1 -benzyloxycarbonyl 3 -hydroxy piperi dine. 

8.2 g of potassium carbonate and, drop by drop at 0*^C, 
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7.7 cm3 of benzyl chloroformate in solution in 10 cm^ of 
dioxane is added at O^C to a solution of 5 g de 3- 
hydroxypiperidine in 50 cm^ of dioxane. Agitation takes 
place for 2 hours at ambient temperature and another 5 g of 
5 potassium carbonate, 20 cm3 of water and 3 cm^ of benzyl 

chloroformate in solution in 10 cm^ of dioxane are added. The 
whole is agitated for 1 hour at ambient temperature, 
concentrated under reduced pressure, taken up in 10 cm3 of 
water, extracted with ether, dried and concentrated under 

10 reduced pressure. After chromatographing on silica (eluant: 
ethyl acetate - hexane 1-1), 10.B g of desired product is 
obtained . 
IR Spectrum CHCI3 
OH 3612 cm-1 

15 C=0 1693 cm-1 

aromatics 1498 cm^^ 

St^qe B; N-[ [1 (benzyloxycarbonyl ) -piper idin-3-yl 1-oxy] 
phthalimide. 

10-05 g of diethylazodicarboxylate is added at 25^C 
20 over 30 minutes to a solution of 10.8 g of the product 

obtained in Stage A, 8.24 g of N-hydroxyphthalimide and 13.25 

g of triphenylphosphine in 225 cm^ of tetrahydrofuran. 

Agitation takes place for 4 hours then the solvent is 

evaporated under reduced pressure. The residue obtained is 
25 chromatographed on silica (eluant: ethyl acetate - hexane 1- 

1 ) and 1 3 g of expected product is obtained in the form of 2 

diastereoisomers • 

IR Spectrum CHCI3 

CO phthalimide 1790, 1732 cm-1 

30 CO carbobenzyloxy 1693 cm~1 

Stage C : O- [ 1 - ( benzyloxycarbonyl ) -piperidin-3-yl ) 

hydroxy lamine hydrochloride. 

A solution of 11 . 9 g of the product obtained in Stage B 

and 1.46 cm3 of hydrazine hydrate in 60 cm^ of ethanol is 
35 agitated for one hour at 60<'C. The insoluble part is 

filtered off, followed by washing with ether and the filtrate 

is evaporated to dryness under reduced pressure. The residue 

is chromatographed on silica (eluant: ethyl acetate - hexane 
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4-6) and 6 g of expected product Is obtained in the form of 
the base. 

Preparation of the hydrochloride. 

The product obtained above is dissolved in an ether- 
5 methanol mixture and the solution is treated with 

hydrochloric ether. After separating, washing with ether and 
drying, 6.32 g of the expected hydrochloride is obtained. 
IR Spectrum CHCI3 

ONH2 3330, 1586 cm-1 

10 CO 1688 cm-1 

phenyl 1493 cm-^ 

NMR spectrum 250 MHz {CDCI3) 

1 .42-1 .74 H4-H5 

3.10-4.9 H2-H3 
15 5.13 CH2-BZ 

5.23 NH2 

7.36 benzyl 

EXAMPLE 38: 9-0-[ 2- [ {2-methoxyethyl) -amino] -ethyl] oxime of 
S-'del ( 2^ 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo-hexo- 
20 pyranosyl)-oxy]-6-0-methyl-3-oxo erythromycin, 

StagfiJ^: 9-0-[2- (brcxno) -ethyl] oxime of 3-0-de( 2, 6-dideoxy- 

3-C-methyl-3-0-methy 1-alpha-L-ribo-hexopyranosy 1 ) -6-0-methyl 
erythromycin . 

The operation is carried out as in Example 12 by 
25 reacting the bromine reagent on 3-0-de( 2, 6-dideoxy-3-C- 
methyl-3-0-methyl-alpha-L-ribo-hexopyranosyl)«6-0-methyl 
erythromycin prepared in Example 3, Stage A. The expected 
product is obtained. 

Stage B: 9-0-t2-[ {2-methoxyethyl) -amino] -ethyl] oxime of 3- 

30 0-de(2,6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 
hexopyranosyl ) - 6-0-methy 1 erythromycin . 

0.72 rog of the product obtained in Stage A in 3 cm^ of 
2-methoxyethylamine is agitated for 20 hours at ambient 
temperature. The solvent is evaporated off under reduced 

35 pressure, the residue is chromatographed on silica (eluant: 
ethyl acetate -triethylamine - methanol 9-0.5-0.5) and 730 mg 
of expected product is obtained which is crystallized from 
ether. 
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Stage C : 2 • -O-(phenylmethylcarbonate) of 9-0-[2-[ (benzyloxy- 
carbonyl)-(2-Inethoxyethyl) -aTnino]-ethyl] oxime of 3-0-de(2,6- 
dideoxy-3-C-inethyl-3'0-inethyl-alpha-L-ribo-hexopyranosyl)-6-0- 

methyl erythromycin* 
5 0.44 CTQ? of benzyl chlorof ormate dissolved in 5 cm^ of 

dioxane is added dropwise to a mixture containing 620 mg of 
the product obtained in Stage B and 490 mg of potassium 
carbonate in 10 cm^ of dioxane. After 3 hours of agitation 
at ambient temperature, 0.4 cm^ of the chlorof ormate and 500 

10 xng of additional potassium carbonate are added and agitation 
takes place at ambient temperature for 2 0 hours. 3 cm of 
water is added, agitation takes place for 30 minutes, 
followed by extracting with ethyl acetate, drying and the 
solvent is evaporated off. After chromatographing on silica 

15 (eluant: ethyl acetate), 616 mg of expected product is 
obtained. 
Rf = 0.27. 

stage D : 2 ^ -O-(phenylmethylcarbonate) of 9'0-[2-[ (benzyloxy- 
carbonyl)- (2 -methoxyethyl) -amino] -ethyl] oxime of 3-0-de 

20 [ (2,6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 
hexopyranosyl) -oxy]-6-0-methyl-3-oxo erythromycin. 

724 mg of 1-ethyl 3- (3-dimethylaminopropyl) carbodiimide 
(EDAC) is added to 0.670 cm^ of diraethylsulphoxide in 4 cm^ 
of methylene chloride, 616 mg of the product obtained in 

25 Stage C in solution in 4 cm^ of methylene chloride is added 
then agitation takes place for 15 minutes while maintaining 
the temperature at about 16^C. 724 mg of pyridinium 
trifluoroacetate dissolved in 5 cm^ of methylene chloride is 
added dropwise. After 3 hours of agitation, 10 cm^ of 

30 methylene chloride and 10 cm'^ of water are added, the whole is 
alkalized to pH = 8 using ammonium hydroxide, followed by 
decanting, washing with a saturated aqueous solution of sodium 
chloride, drying and evaporating the solvent. After 
chromatographing on silica (eluant: ethyl acetate), 369 mg of 

35 expected product is obtained. Rf - 0.28. 

Stage E : 9-0- [ 2- [ (2-methoxyethyl) -amino] -ethyl] oxime of 3-de 
[ (2 , 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 
hexopyranosyl) -oxy]-6-0-methyl-3-oxo erythromycin. 
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369 rog of the product obtained in Stage D in 1 0 cm^ of 
methanol is hydrogenated (1.5 bar) in the presence of 100 mg 
of palladium at 9.5% on activated charcoal. The reaction 
medium is agitated for 20 hours, followed by filtering^ 
5 washing with methanol, the solvent Is evaporated off and the 
residue is chroma tographed on silica. 200 mg of expected 
product is obtained. Rf = 0.23. 

EXAMPLE 39: (E) 9-O-r 2-1 { 3- (diethylamino) -propyl ]-methy 1- 
amlno] -ethyl] oxime of 3-det {2,6-dldeoxy-3-C-Dlethyl-3-0- 
1 0 methyl-alpha-L-r Ibo-hexopyranosyl ) -oxy ] -6-(>-methyl-3-oxo 
erythromycin , 

7.5 microlitres of formic acid and 14.8 microlitres of 
formic aldehyde are added to 100 mg of (E) 9-0-[2-[(3- 
(diethylamino) -propyl! -amino] -ethyl] oxime of 3-de[(2,6- 

1 5 dideoxy-3-C-methyl-3-0-methyl-alpha-x:--ribo-hexopyranosyl ) - 
oxy ]-6-0-methyl-3-oxo erythromycin prepared as indicated in 
Example 34 in solution in 6 cm^ of chloroform. The whole is 
agitated for 1 hour at ambient temperature then heated under 
reflux for 3 hours, left to return to ambient temperature, 

20 10 cm^ of water is added, the reaction medium is alkalized 
to pH « 9 using soda, extracted with aqueous methylene 
chloride, the organic phase is dried and the solvent is 
eliminated under reduced pressure- 96 mg of crude product is 
collected which is chromatographed on silica (eluant: ethyl 

25 acetate - triethylamine 95-5), The residue is talcen up in 
methylene chloride, filtered and the solvent is evaporated 
off. 69 mg of expected product is obtained. 
NMR spectrum (ppm) 

1.02 (t) 2.52 (q) the NCH2CH3's 

30 2.35 to 2.75 the NCH2CH2 (6H)*s 

By operating as in Example 39, the products of Examples 

40 to 43 were prepared using at the start, the products 

obtained in Examples 23, 24, 26, 13 respectively. 

EXAMPLE 40 : (E) 9-0-[2-(methylpropylamino)-ethyl] oxime of 
35 3-de[ ( 2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo- 

hexopyranosyl ) -oxy ] -6-0-methyl-3-oxo erythromycin . 

Rf « 0.39 (AcOEt-TEA 96-4) 

EXAMPLE 41 : (E) 9-0- [ 2- [ [2- (dimethylamino) -ethyl] -methyl- 
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amino] -ethyl ]-oxime 3-de[ (2^6-dideoxy^3-c-methyl-3-0-motbyl* 
alpha-L-ribo-hexopyranosyl) -oxy] -6-0-methyl-3-oxo 
erythromycin • 

Rf = 0.25 (Ether iso-MEOH-TEA 80-10-10) 
5 EXAMPLE 42 ; (E) 9-0- [2- [ [3- (dimethylamino) -propyl] -methyl- 
amino]-ethyl] oxime of 3-de[ (2 ^ 6-dideoxy-3-C-methyl-3-0- 
methyl-alpha-L-ribo-hexopyranosyl) -oxy] -6-0-methyl-3-oxo 
erythromycin. 

Rf = 0.30 (CH^Clj-MEOH-TEA 94-3-3) 

10 EXAMPLE 43 ; (E) 9-0- [2- [ [2- { i-pyrrolidinyl) -ethylj-methyl- 
amino] -ethyl] -oxime of 3-det (2,6-dideoxy-3-c-methyl-3-0- 
methyl-alpha-L-ribo-hexopyranosy^ ) -oxy] -6-0-methyl-3-oxo 
erythromycin • 

Rf = 0.2 (AcOEt-MEOH-TEA 92-5-3) 
15 EXAMPLE 44 ; 9-0- ( (2-methoxyethoxy) methyl ) oxime of 3-deoxy-2#3 
didehydro-3-0-de{2,6dideoxy-3-C-methyl-3-0-methyl-alpha-L- 
rihohexopyranosyl)-6-0-methyl-erythromycine 
[alpha]p = -32* ( C = 1% CHCI3) 

EXAMPLE 45 ; 9-0- ( (2-methyl-4-thiazolyl)methyl) oxime de 
20 -3-de (2 , 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L 
-ribohexopyranosyl) -6-0-methyl-3-oxo-erythromycine 
M.P. = 116-118"C 

EXAMPLE 46 ; 9-0- (( 2-methoxyethoxy) methyl) oxime of-3-O-de- 
(2 / 6-dideoxy-3 -c-methylalpha-L-ribohexopyranosyl) -3-0-phenyl- 
25 aminocarbonyD-erythromycine 

[alpha]^ ; -18, 5' ( c = 1% CHCI3) 

EXAMPLE 47 ; 3-de (2 , 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L- 
ribohexopyranosyl)oxy-6-0-methyl-3-oxo-erythromycine 
EXAMPLE 48 ; (E) 9-0- (2- ( ( (tetrahydro-2-furanyl) methyl) ethyl) 
30 oxime of 3-de(2, 6-dideoxy-3-C-methyl-3-0-methyl-alpha-L- 
ribohexopyranosyl) oxy) -6-o-methyl-3-oxo-erythromycine 
M.P. - 129-131'C 

EXAMPLE 49 : (B) 9-0- (2- ( (2-propenyl) amino) de-3-de (2^ 6-dideoxy- 
3-c-methyl-3-0-methyl-alpha-L-ribohexopyr2mosyl)oxy)-6-0- 
35 methyl-3-oxo-erythromycine 

M.P* = 174-176'C 

EXAMPLE 50 ;(Z)9-oxime Of 3-de (2 / 6-dideoxy-3-C-methyl- 
3-0-methyl-alpha-L-ribohexopyranosyl)oxy)-6-0-methyl-3-oxo- 
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erythromycine 
M*P. = 228-230"C 

EXAMPLE 51 : (2R) (E)-{2-anino-3-methoxy-3-'OXO-propyl) oxlme of 
3-do(2^6-dldeoxy-3-c-methyl-3-0-inethyl-alpba-L-riboliexopyrano- 

5 3yl)oxy)-6-0-methyl-3-oxo-erythromycine 

Rf : 0,33(ETIso-MeOH-TEA 85/10/5) 

EXAMPLE 52 : (E) 9-0- (2- ( (3-lH-imida20l-l-yl) propyl) amino) - 
ethyl) oxime of-3-de (2 , 6-dideoxy-3-C-iaethyl-3-0-inetliyl-alpha- 
L-ribobexopyranosyl) oxy) -6-0-methyl-3-oxo-erythroniyciiie 
10 Rf : 0,4 (CHClj-MeOH-NH^OH 90/10/1) 

EX3WPLE 53 : ( B) 9 -0- ( {2-piperidiny 1 ) methyl ) oximede-3-de {2,6- 
dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribohexopyranosyl) oxy) - 

6-0-methyl-3-oxo-erythromycine 
Rf : 0,5 (AcOEt-MeOH- TEA 10/5/5 ) 
15 EXAMPLE 54 : (E) 9-0- ( (3-piperidinyl) oxime of-3-de (2, 6-dide- 
oxy-3-c-methyl-3-0-methyl-alpha-L-ribohexopyranosyl)oxy)-€-0- 

methyl-3-oxo-erythromycine 

Isomere A 

Rf : 0,35 (CHClj-MeOH-NH^OH 92/8/0,5 ) 
20 EXAMPLE 55 : (E) 9-0- ( (3-piperidinyl) oxime of-3-de(2,6-dide- 
oxy-3-c-methyl-3-0-methyl-alpha-L-ribohexopyranosyl) oxy) -6-0- 

methyl-3-oxo-erythroraycine 

Isomere B 

Rf : 0,32 (CHCl3-MeOH-NH40H 92/8/0,5 ) 
25 EXAMPLE 56 : (E) 9-0- (2- (methyl (2-propenyl) amino) ethyl) oxime of 
3-do(2^6-dideoxy-3-C-methyl-3-o-methyl-alpha-L-ribohexopyrano- 
syDoxy) -6-0-methyl-3-oxo-erythromycine 
M-P. = 164-166*C 

EXAMPLE 57 : (E) 9-0- (2- (methylamino) ethyl) oxime of 3-de(2,6- 
30 dideoxy- 3-C-methyl-3-0-methyl-alpha-L-ribohexopyranosyl)oxy)- 
6-0-methyl-3-oxo-erythromycine 
M»P. » 163-165'C 

EXAMPLE 58 : (B) 9-0- (3- (1- (diphenylmethyl) azetidinyl) oximo of 
3-de (2 , 6-dideoxy- 3-C-methyl-3-o-methyl-alpha-L-ribohexopyra- 
35 nosyDoxy) -6-o-methyl-3-oxo-erythromycine 

Rf : 0,2 (ACOEt-TEA 98/2) 

EXAMPLE 59 : (E) 9-0- (( l-methyl-2-piperidinyl) methyl) oxime of 
3-de(2^6-dideoxy-3-C-methyl-3-o-methyl-alpha-L-ribohexopyrano- 
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syl) oxy) -6-0-methyl-3-oxo-erythromycine 

Rf : 0,38 (ACOEt-TEA 95/5 ) 

EXAMPLE 60 : (B) 9-0- ( (1-azabicyclo (2 . 2 • 2) octan-3-yl) oxime of 
3-de(2^6-dideoxy-3-c-m6thyl-3-0-methyl-alpha-L-rlbohexopyrano 
5 syl) oxy) -6-0'-iiiethyl-3-oxo-erythroroycino 

(dioxalate) 
M.P. = 182-184'C 

As examples of the products of formula (I), the 
following products can be mentioned, corresponding to the 
10 products of the preceding examples, in which X and X* have 
the following meaning: 



15 

^KOH 



20 



25 



30 




35 R- 
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R'' 
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20 



25 



35 



58 



= .\'0{CH2)j- 



■a 



rN0(CHj)2 N 



= NO(CH2)2 NHj 



10 NH 
=NO(CHj)j NH — 



15 -NO(CH2)2Br 



=:NO(CHj)j l> 



=SN0(CH2)2 M N< 



R' 




30 HM,.,^^N 



= N0' 




=rNO<CH2)2- 
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R'= H.CH3 

nhr' 

\ I x-o.s 

-sNO CH, ^'^-R' ^' " "'^"3 

15 ^ 

==NO~.CH,— = »'^»3 

20 

^ ^NH 
25 

EXAMPLES of pharmacological compositions 
Compounds were prepared containing: 

Product of Example 1 1 50 mg 

Excipient s.q.f 1 9 

30 Detail of excipient: starch, talc, magnesium stearate 

Product of Example 7 150 mg 

Excipient s.q.f ^ 9 

Detail of excipient: starch, talc, magnesium stearate 

35 

Product of example 10 150 mg 

Excipient s.q.f 1 9 

Detail of excipient: starch, talc, magnesium stearate. 
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PHARMIiCQLOGTGAr. flTlTPY OP THE P RODDCT8 OF THE IlfVEKTIOy> 

A) Activity in vitro. 
5 Method of dilutions in liquid medium- 

A series of tubes are prepared in which the same 
quantity of sterile nutritive medium is distributed. 
Increasing quantities of the product to be studied is 
distributed in each tube, then each tube is seeded with a 

10 bacterial strain. 

After incubating for twenty- four hours in an oven at 
37*^C, the inhibition of growth is determined by 
transillumination which allows the minimum inhibiting 
concentrations (M.I.C.) to be evaluated, expressed in 

15 aicrograms/cm^. 

The following results were obtained: 
1) Product of Example 1 - Reading after: 
Staphylococcus aureus Q11UC4 
20 Staphylococcus aureus 011HT17 
Staphylococcus aureus 011G025I 
Streptococcus pyogenes 

group A 02A1UC11 
Streptococcus agalactiae 
25 group B 02B1HT1 

Streptococcus sp 

group C 02C0CB3 
Streptococcus faecalis 

group D 02D2UC1 
30 Streptococcus faecium 

group D 02D3HT1 
Streptococcus sanguis 

02sgGR18 
Streptococcus mitis 
35 02mitCBl 

Streptococcus mitis 

02roitGR16 
Streptococcus pneumoniae 



24 h. 

0.08 
0.08 
1.2 

<0.01 
0.02 
0.04 
0.04 

<0.01 
0.02 
0.3 
0.15 
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032UC1 

Streptococcus pneumoniae 2.5 
030SJ1 

Streptococcus pneumoniae 0.15 
5 030SJ5 

2) Product of Example 2 - Reading after: 24 h. 

Staphylococcus aureus 011UC4 ^•^ 

Staphylococcus aureus 011HT17 0.3 

10 Staphylococcus aureus 011G025I 1-25 

Streptococcus pyogenes 0.15 

group A 02A1UC1 

Streptococcus agalactiae 0.08 
group B 02B1HT1 

15 Streptococcus sp ^-^ 
group C 02C0CB3 

Streptococcus faecalis 0.6 

group D 02D2UC1 

Streptococcus faecium 0.6 
20 group D 02D3HT1 

Streptococcus sp ^--^ 

group G 02G0GR5 

Streptococcus sanguis 0.3 
02sgGR18 

25 Streptococcus mitis 0.15 
02MitCBl 

Streptococcus sp ^'0 
group C 02COCB1 

30 3) Product of Example 7 - Reading after: 24 h. 

Staphylococcus aureus 011UC4 0.15 

staphylococcus aureus 011HT17 0.08 

Staphylococcus aureus 011G025I 0.3 

Streptococcus pyogenes ^0.02 

35 group A 02A1UC1 

Streptococcus agalactiae <0.02 
group B 02B1HT1 
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Streptococcus sp 

group C 02C0CB3 
Streptococcus faecal is 
group D 02D2UC1 
5 Streptococcus faeclum 
group D 02D3HT1 
Streptococcus sanguis 

02sgGR18 
Streptococcus initis 
10 02initCBl 

Streptococcus pneumoniae 
032UC1 

Streptococcus pneumoniae 
030SJ5 

15 

4) Product o ^ Example IQ 



0.04 
0*04 
0.04 
2.5 
<0.02 
<0.02 
0.3 



- Reading after: 24 h. 



GRAtf*" bacterial strains 
Staphylococcus aureus 011UC4 
20 Staphylococcus aureus 011HT17 
Staphylococcus aureus 011G02 5I 
Staphylococcus epidermidis 012GO11C 
streptococcus pyogenes 
group A 02A1UC1 
25 Streptococcus agalactiae 
group B02B1HT1 
Streptococcus sp 

group C 02COCB3 
Streptococcus faecal is 
30 group D 02D2UC1 

Streptococcus faecium 

group D 02D3HT1 
Streptococcus sp 

group G 02GOGR5 
35 Streptococcus sanguis 
02sgGR18 
Streptococcus mitis 
02initCBl 



0.04 
0.04 
0-04 
0.04 
^0,02 

<0.02 

<0.02 

^0.02 

<0«02 

<0.02 

0.3 

<0.02 
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Streptococcus agalactiae ^-^ 

group B 02B1SJ1 
Streptococcus sp 0.15 

group C 02C0CB1 
5 Streptococcus sanguis 0.08 

02sgGRlO 

Streptococcus jnitis 0.15 
02initGR16 

Streptococcus pneumoniae <0.02 
10 032UC1 

Streptococcus pneumoniae 0-3 
030SJ1 

Streptococcus pneumoniae 0.04 
030SJ5 

15 GRAM"" bacterial strains 

Haemophilus influenzae 2.5 
351HT3 

Haemophilus influenzae 2.5 
351CB12 

20 Haemophilus influenzae 5 
351CA1 

Haemophilus influenzae 5 
351GR6 

5) Product of Example 13 Reading after: 24 h. 

25 GRAM* bacterial strains 

Staphylococcus aureus 011UC4 0.3 
Staphylococcus aureus 011HT17 0.3 
Staphylococcus aureus 011G02 5I 1*2 
Staphylococcus epiderroidis 012GO11C 0.6 

30 Streptococcus pyogenes 0.04 
group A 02A1UC1 
Streptococcus agalactiae <0.02 

group B 02B1HT1 
Streptococcus sp 

35 group c 02C0CB3 

Streptococcus faecalis 0-15 

group D 02D2UC1 
Streptococcus faecium 0.15 



0.08 
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group D 02D3HT1 
Streptococcus sp 0*0A 

group G 02G0GR5 
Streptococcus sanguis <0.02 
5 02sgGH18 

Streptococcus mitis 0.04 

02iDitCBl 
Streptococcus agalactiae 

group B 02B1SJ1 
10 Streptococcus sp 

group C 02C0CB1 
Streptococcus sanguis 2.5 

02sgGR10 

Streptococcus mitis " 
15 02mitGR16 

Streptococcus pneumoniae " 
032UC1 

Streptococcus pneumoniae 0.6 
030SJ1 

20 Streptococcus pneumoniae 1-2 
03 0SJ5 

6) Product of Example 36 Reading after: 24 h. 
GRAM* bacterial strains 
25 Staphylococcus aureus 011UC4 

Staphylococcus aureus 011HT17 0*3 
Staphylococcus aureus 011G025I 

Staphylococcus epidermidis 012G011C 2*5 
Streptococcus pyogenes 0.15 
30 group A 02A1UC1 

Streptococcus agalactiae 0.04 

group B 02B1HT1 
Streptococcus sp 0.3 

group C 02C0CB3 
35 Streptococcus faecal is 0.3 

group D 02D2UC1 
Streptococcus faecium 0.15 

group 02D3HT1 
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Streptococcus sp 0.3 

group G 02G0GR5 
Streptococcus sanguis 

02sgGR18 

5 Streptococcus mitis 0.08 
02initCBl 
Streptococcus agalactlae 

group B 02B1SJ1 
Streptococcus sp 
10 group C 02C0CB1 

Streptococcus sanguis 
02sgGRlO 

Streptococcus mitis " 
02initGR16 

15 Streptococcus pneumoniae 0.08 
03 2UC1 

Streptococcus pneumoniae 
030SJ1 

Streptococcus pneumoniae 
20 030SJ5 

7) Product of Example 37 Reading after: 
GRAM* bacterial strains 
Staphylococcus aureus 011UC4 
25 Staphylococcus aureus 011HT17 
Staphylococcus aureus 011G02 5I 
Staphylococcus epidermidis 012G011C 
Streptococcus pyogenes 

group A 02A1OC1 
30 Streptococcus agalactlae 

group B 02B1HT1 
Streptococcus sp 

group c 02C0CB3 
Streptococcus faecal is 
35 group D 02D2UC1 

streptococcus faecium 

group D 02D3HT1 
Streptococcus sp 



24 h. 

0.15 
0.08 

0*15 
0.04 

^0.02 

0.04 

0.08 

0.08 

0.04 
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group G 02G0GR5 
Streptococcus sanguis 1.2 
02sgGR18 

Streptococcus mitis 0.04 
5 02initCBl 

Streptococcus agalactiae 1-2 

group B 02B1SJ1 
Streptococcus sp 1*2 
group C 02C0CB1 
10 Streptococcus sanguis 0,6 
02sgGR10 

Streptococcus mitis 0.3 
02initGR16 

Streptococcus pneumoniae ^0.02 
15 032UC1 

Streptococcus pneumoniae 2.5 
030SJ1 

Streptococcus pneumoniae 0.3 

030SJ5 
20 B) Activity in vivo* 

Experimental infection with Staphyloco ccus aureus 

The action of the product of Example 2 is studied by an 
experimental infection with Staphylococcus aureus on mice. 

Batches of ten male mice weighing from 18 to 20 g are 
25 infected by intraperitoneal injection of 0.5 cm^ of a 22 hour 
culture medium at pH 7 of the Staphylococcus aureus strain No. 
54,146, diluted to 1/6 with physiological water. 

A determined quantity of the product is administered per 
OS at the time of infection and 4 hours after infection. 

30 



35 



67 

The following results are obtained: 





1 




ANIMAL MORTALITY 




1 


5 


1 I 
1 DOSE 1 
1 in mg | 


Dl 

24 h 


1 

D2 1 
1 48 h 1 


I 

D3 1 
72 h 1 


SURVIVING 
AFTER 3 DAYS 




10 


1 Control 1 
1 0.1 1 
1 0.3 1 
1 1 1 

1 3 1 
1 1 


9 

. 7 
1 
0 
0 


1 3 1 

1 1 1 

1 t 


2 1 


1/10 
0/10 
6/10 
10/10 
10/10 


J 


15 


DPjQ Total administration: 
(Reed and Muench method). 


12.49 mg/kg 





Conclusion: the products of the invention show a good 



antibiotic activity in vivo* 
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1) 



CTAIMS 

The compoiinds of formula ( I ) : 




X 



5 



(I) 



10 



15 



oz 



in which, 

either X and X' form with the carbon atom to which they are 
linked a C=0 or C=NOR group, in which R represents: 
- a hydrogen atom, 

20 - a heterocyclic radical containing at least one nitrogen 
atom and optionally another heteroatom, mono or bicyclic, 
saturated or unsaturated, aromatic or non-aromatic containing 
up to 12 links, optionally substituted on the nitrogen atom 
by an alkyl radical containing up to 4 carbon atoms, 

25 -a linear, branched or cyclic alkyl, alkenyl or alkynyl 
radical containing up to 18 carbon atoms optionally 
substituted by one or more groups: 



30 



. hydroxyl , 
. halogen, 
. cyano. 



35 



. nitro, 

. aroidinyl, 

• guanidinyl, 

. heterocyclic, as defined previously, 

. alkyloxy, alkenyloxy or alkynyloxy having at most 6 

carbon atoms, 

, alkylthio, alkenylthio or alkynylthio having at most 6 
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carbon atoms, the sulphur atom being optionally oxidized 
into sulphoxide or sulphone, 
. aryl, aralkyl, 
. aryloxy, aralkyloxy, 
5 . arylthio, aralkylthio^ the sulphur atom being 

optionally oxidized into sulphoxide or sulphone, 
(each of these alkyloxy, alkenyloxy, alkynyloxy, alkylthio, 
alkenylthio or alkynylthio, aryl, aralkyl, aryloxy, 
aralkyloxy, arylthio or aralkylthio radicals being optionally 
10 substituted by one or more of the following groups: hydroxy, 
alkyloxy, alkylthlo having 1 to 6 carbon atoms, alkenylthio, 
alkynylthio having up to 6 carbon atoms, amino, monoalkyl- 
amino having up to 6 carbon atoms, dialkylamino having up to 
12 carbon atoms, an amidinyl, guanidinyl radical, a 
15 heterocyclic radical as defined previously, aryl, aryloxy, 
arylthio, aralkyl, aralkyloxy and aralkylthio radicals also 
being optionally substituted by the following radicals: 
methyl, ethyl, propyl, carbamoyl, aminomethyl, 
dimethylaminomethy 1 , aminoethyl , dlmethy laminoe thy 1 , 
20 carboxyl, methyloxycarbonyl, ethyloxycarbonyl) 



• N 




in which: 

25 either R'l and identical or different, represent a 

hydrogen atom, a linear, branched or cyclic alkyl, alkenyl or 
alkynyl radical, containing up to 18 carbon atoms, an aryl or 
aralkyl radical, each of these R'l and R'2 radicals being 
optionally substituted by one or more of the following 

30 radicals: hydroxy, alkyloxy, alkenyloxy, alkynyloxy, 

alkylthio, alkenylthio or alkynylthio containing up to 8 
carbon atoms, amino, monoalkylamino containing up to 4 carbon 
atoms, dialkylamino containing up to 8 carbon atoms, cyano, 
free, esterified or salified carboxyl, acyl or carbamoyl, 

35 containing up to 8 carbon atoms, by an Si(alk)3 or Si(0alk)3 
radical in which alk represents an alkyl radical containing 
up to 4 carbon atoms, by a heterocyclic radical as defined 
previously. 
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10 



15 



20 



25 



30 



or R'l and R'2 form with the nitrogen atom to which they are 
linked a mono or bicyclic heterocycle radical optionally 
containing another heteroatom, saturated or unsaturated, 
aromatic or non-aromatic, containing up to 12 links; 
. a quaternary anunonium group, 

. 1 , 2-epoxyethyl or 2, 2-dimethyl-1 , 2-epoxyethyl or a radical 
resulting from the opening of this group by a nucleophile 
reagent , 



in which Bi represents either an alkyl or alkyloxy radical 
having at most 6 carbon atoms, or an aryl, aralkyl, aryloxy 
or aralkyloxy radical, 

• free or protected forroyl^ free, esterified or salified 
carboxyl, thiocyanate, acyl or carbamoyl, 

. (CH2)n^'/ ^' representing the remainder of an amino acid, 
and n representing an integer comprised between 0 and 6, 



- Ra and Rfa, identical or different from each other, 
representing a hydrogen atom or a hydrocarbonated radical 
containing up to 18 carbon atoms, optionally containing one 
or more heteroatoms, optionally substituted by one or more 
functional groups, or by a heterocyclic radical containing at 
least one nitrogen atom and optionally another heteroatom 
chosen from oxygen, sulphur and nitrogen, mono or bicyclic, 
saturated or unsaturated, aromatic or non-aromatic containing 
up to 12 links, optionally substituted on the nitrogen atom 
by an alkyl radical containing up to 4 carbon atoms, 

- Ra and R5 optionally being able to form with the nitrogen 
atom to which they are linked a heterocycle radical, 
containing at least one nitrogen atom and optionally another 
heteroatom chosen from oxygen, sulphur and nitrogen, mono or 
bicyclic, saturated or unsaturated, aromatic or non-aromatic, 
containing up to 1 2 links, 

- Ra and being able to form with radical A a 9-N 11-0 
ring. 
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and X' represents a hydrogen atom, 

Y and Y' , identical or different from X and X', have the 
meaning of X and X» 

B represents a hydrogen atom or an OR4 radical, R4 
5 representing a hydrogen atom, or forms with A a carbonate or 
carbconate radical, 

a forms with the carbon which carries it and the carbon in 
position 10, a bond double, 

or A represents an OR*^ radical, R'4 representing a hydrogen 
10 atom, or forms with B a carbonate radical, 
or R represents an NR'^ radical, 



R«5 representing a C=0 group forming with B a carbamate 
group, R'g representing a hydrogen atom or an alkyl, 
15 aralkyl or alkyloxy radical having up to 12 carbon atoms or a 
group : 

{CH2)qN 

20 Rj and Rg, identical or different, representing a hydrogen 
atom or an alkyl or aralkyl radical, containing up to 18 
carbon atoms, or forming with the nitrogen atom a heterocycle 
as defined previously, q representing an integer comprised 
between 1 and 6, 

25 ^^^^ 
or a represents an 0-CH2-0-(CH2)n-N^^ 

and Rj^o representing a hydrogen atom or an alkyl radical 
containing up to 8 carbon atoms, or forming with the nitrogen 
30 atom a heterocycle as defined previously, n representing an 
integer comprised between 1 and 6, 

Sa represents an alkyl radical containing up to 8 carbon 
atoms, or a CONHj or CONHCORii or cONHSOjRn in which R^^ 
represents a hydrocarbonated radical containing up to 18 
35 carbon atoms comprising optionally one or more heteroatoms, 
B3 in alpha or beta position represents a hydrogen atom or an 
alkyl radical, containing up to 8 carbon atoms or a 
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(CH2)n-N(;^ radical 

in which R12 and R^3 represent a hydrogen atom, an alkyl 
5 radical containing up to 8 carbon atoms or form with the 
nitrogen atom a heterocycle as defined previously, n 
representing an integer comprised between 1 and 6 or an 

NC[[]^ radical, 
10 Ri5 

R^4 and R15, identical or different, representing a hydrogen 
atom or an alkyl radical containing up to 8 carbon atoms or a 
heteroatom or an alkyl or alkyloxy radical containing up to 8 
carbon atoms, 

15 Z represents a hydrogen atom or the remainder of a carboxylic 
acid containing up to 18 carbon atoms, the oximes that can be 
represented by X and X' or Y and Y* can be of svn or anti 
configuration, as well as the addition salts with acids of 
the compounds of formula (I). 

20 2) The compounds of formula (I) as defined in claim 1 in 
which X and X' form with the carbon atom to which they are 
linked a C*NOR group, R keeping the same meaning as in claim 
1 . 

3) The compounds of formula (I) as defined in claim 2 in 

25 which R represents an alkyl radical containing up to 6 carbon 
atoms substituted by an 

radical 

30 R't and R'2 keeping the same meaning as in claim 1. 

4) The compounds of formula (I) as defined in claim 3 in 
which the R radical is an 



(CH2)2-NC;^ radical. 



35 "R'2 

R'l and R'2 representing an alkyl radical containing up to 4 
carbon atoms. 

S) The compounds of formula (I) as defined in claim 4 in 
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Which R represents a (CHj) 2-N(CH3) 2 radical- 

6) The compounds of formula (I) as defined in claim 3 in 

which the R radical is a 

5 (CH2)2-NC[r^ radical, 

^-R'2 

R'j^ representing a hydrogen atom and R'j representing an alkyl 
radical containing up to 4 carbon atoms substituted by a 
heterocycle radical containing at least one nitrogen atom. 
10 7) The compounds of formula (I) as defined in claim 6 in 
which R represents a radical 

- ( CH2 ) 2 -NH- ( CH2 ) 2 -n(3 

15 8) The compounds of formula (I) as defined in claim 2 in 
which R represents an alkyl radical containing up to 6 carbon 
atoms, substituted by an alkyloxy radical containing up to 6 
carbon atoms optionally substituted by a raethoxy radical. 
9) The compounds of formula (I) as defined in claim 6 in 

20 which R represents a radical: 




25 

10) The compounds of formula (I) as defined in claim 2 in 
which R represents a heterocycle containing at least one 
nitrogen atom. 

11) The compounds of formula (I) as defined in claim 10 in 
30 which R represents a 3-piperidinyl radical. 

12) The compounds of formula (I) as defined in claim 1 in 
which X and X' form with the carbon atom to which they are 
linked a c=0 group. 

13) The compounds of formula (I) as defined in claim 1 in 
35 which X and X' and Y and Y' form a C=0 group. 

14) The compounds of formula (I) as defined in any one of 
claims 1 to 11 in which Y and Y* form a C=NOR group, R keeping 
its previous meaning and notably a benzyl radical. 
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15) The compounds of formula (I) as defined in any one of 
claims 1 to 14 in which R2 represents an alkyl radical 
containing 1 to 4 carbon atoms. 

16) The compounds of formula (I) as defined in claim 15, 
5 in which R2 represents a methyl radical. 

17} The compounds of formula (I) as defined in any one of 
claims 1 to 16 in which R3 represents a hydrogen atom (alpha 
or beta). 

18) The compounds of formula (I) as defined in any one of 
10 claims 1 to 17 in which A represents an OH radical. 

19) The compounds of formula (I) as defined in any one of 
claims 1 to 18 in which B represents an OH radical. 

20) The compounds of formula (I) as defined in any one of 
claims 1 to 17, in which A and B form a cyclic 11,12- 

1 5 carbonate group . 

21) The compounds of formula (I) as defined in any one of 
claims 1 to 17 in which A and B form a divalent radical 



R'5 representing a hydrogen atom or an alkyl, aralkyl 
25 or alkyloxy radical having up to 12 carbon atoms or a group: 

<CH2)q-N:^ 

^R8 

30 

R7 and R3, identical or different, representing a hydrogen 
atom or an alkyl or aralkyl radical, containing up to 18 
carbon atoms, or forming with the nitrogen atom a heterocycle 
as defined previously, and q represents an integer comprised 
35 between 1 and 6, 

22) The compounds of formula (I) as defined in claim 21 in 
which R'g represents an aralkyl radical containing up to 12 
carbon atoms. 
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23) The compounds of formula (I) as defined in claim 21 in 
which R'5 represents a (CH2)4C5H5 radical. 

24) The compounds of formula (I) as defined In any one of 
claims 1 to 23 in which Z represents a hydrogen atom. 

5 25) The compound of formula (1) as defined in claim 1 the 
name of which follows: 

9-[0-[2-(dimethylamino)-ethylJ-oximel of 3-de[(2,6- 
dideoxy-3-C-methyl 3-0-methyl alpha-L-ribo-hexopyranosyl)- 
oxyl-6-0-methyl-3-oxo erythromycin. 
10 26) The compound of formula (I) as defined in claim 1 the 
name of which follows: 

~ 11 ,12-dideoxy-3-de[ (2,6-dideoxy-3-C-methyl 3-0-methyl 
alpha-L-ribo-hexopyranosy 1 ) -oxy ] -6-0-me thy 1-3-oxo- 1 2 , 11 - [ oxy- 
carbonyl-( (4-phenylbutyl)-imino] 1 erythromycin. 
15 27) The compounds of formula (I) as defined in claim 1 the 
names of which follow: 

- 9- t O- [ (2-methoxy-ethoxy ) -methyl ]-oxime] of 3-det(2,6- 
dideoxy-3-C-methyl 3-O-roethyl alpha-L-ribo-hexopyranosyl )- 
oxy ]-6-0-methyl 3-oxo erythromycin, 

20 - 3-de[ (2,6-dideoxy-3-C-methyl 3~0-methyl alpha-L-ribo- 
hexopyranosyl) -oxy] -6-0-raethyl 3-oxo erythromycin, 

- cyclic 11 , 1 2-carbonate of 3-de[ (2, 6-dideoxy-3-C-methyl 3- 
O-methyl alpha-L-ribo-hexopyranosyl ) -oxy ]-6-0-methyl 3-oxo 
erythromycin . 

25 28) The compounds of formula (I) as defined in claim 1, the 
names of which follow: 

- (E) 9-0-[2-[ [2-(1-pyrrolidinyl-ethyl]-amino]-ethyl]-oxime of 
3-de[(2,6-dideoxy-3-C-methyl 3-0-methyl alpha-L-ribo- 
hexopyranosyl ) -oxy 1-6-O-methyl 3-oxo erythromycin, 

30 - (E) 9-0-(3-piperidinyl)-oxime of 3-de t ( 2 , 6-dideoxy-3-C- 
methyl 3-0-methyl alpha-L-ribo-hexopyranosyl) -oxy 1-6-O- 
methyl- 3-oxo erythromycin, 

- (E) 9-0-t2-(dimethylamino)-ethyll-oxirae of 3-de[(2,6- 
dideoxy-3-C-raethyl 3-O-methyl alpha-L-ribo-hexopyranosyl )- 

35 oxyl-11-deoxy-10,11-didehydro-6-0-methyl 3-oxo erythromycin. 
29) As medicaments, the compounds of formula (I) as defined 
in any one of claims 1 to 25 as well as their addition salts 
with pharmaceutically acceptable acids. 
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30) As medicaments, the compounds of formula (I) as defined 
in any one of claims 25 to 28, as well as their addition 
salts with pharmaceutically acceptable acids* 

31 ) The pharmaceutical compositions containing as active 
ingredient at least one medicament defined in claim 29 or 
30. 

32) Preparation process for compounds of formula (I) as 
defined in one any of claims 1 to 28, characterized in that a 
compound of formula ( II ) : X 




(II) 



in which X, X' , ^ ^ keep their previous meaning, is 

subjected to the action of an acid in am aqueous medium in 
order to obtain the compound of formula (III): 
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(III) 



10 



which is subjected to the action of a blocking agent of the 
hydroxy! function in position 2', in order to obtain a 
15 compound of formula (IV): 




.CH3 \ 



(IV) 



30 



35 



in which ON represents a blocked hydroxyl group, and the 
other substituents keep their previous meaning, which is 
subjected to the action of an oxidizing agent of the hydroxyl 
function in position 3, in order to obtain the compound of 
formula (V): 
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CHj O 



(V) 



which is subjected, if desired, to the action of a reagent 
capable of introducing the R'3 radical, R' 3 having the same 
value as R3 with the exception of hydrogen, then either if 
appropriate to the action of a releasing agent of the 
hydroxyl function in position 2* in order to obtain the 
compound of formula (Ia)- 




(Ia) 



that is a compound of formula {I) in which Y and Y' form with 
35 the carbon atom to which they are linked a ketone function, 
then if desired, this compound of formula (1^) is subjected 
to the action of an oximation agent of the ketone or beta- 
keto ester in order to obtain the desired compound of formula 
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(I) , then if desired the compound obtained is subjected to 
the action of an esterif ication agent of the hydroxyl in 
position 2*, or first to the action of an oxiroation agent of 
the ketone or beta-keto ester function, and then if 
appropriate to the action of a releasing agent of the 
hydroxyl function in position 2' in order to obtain the 
desired compound of formula (I) then if desired the compound 
of formula (I) thus obtained is subjected to the action of an 
acid in order to form the salt. 

33) As new industrial products, the compounds of formulae 

(II) , (Ill)r (IV) and (V) defined in claim 32- 

34) Variant of the process of claim 32 for preparing the 
products of formula (I) in which X and X' form a C=NOR group, 
characterized in that the product of formula (IV;^) used in 
which X and X' represent the C«N-OR group is prepared from 
the corresponding ketone of formula (II) by the action of 
NH2OR in an acid medium, in order to obtain according to the 
pH of the reaction the corresponding product of formula (IV/^) 
saturated or unsaturated in position 10(11): 



A representing an OH radical if there is no unsaturation in 
position 10(11) or representing a hydrogen atom if there is 
an unsaturation in position 10(11), R, R2 and z keeping the 
same meaning as previously. 

35) Variant of the process according to claim 32, for 




OM 
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preparing the compounds of formula (I) in which X and X' form 



a C=NOR group, R being defined as previously, characterized 
in that a compound of formula (1^) in which X and X' form a 
keto group is subjected to the action of the compound of 
5 formula NH2OR in order to obtain the corresponding compound 
of formula (I), in which X and X' form a C=NOR group and Z 
represents a hydrogen atom then, if appropriate, the compound 
is esterified or salified* 

36) Process according to claim 32, characterized in that 
10 the product of formula (II) used at the start does not carry 
an unsaturation in position 10(11)* 

37, Process according to any of Claims 32. 34. 35 or 36, substantially 
as described herein by way of Example • 

38. Product of a process according to any of Claims 32 or 34-37. 

39, Compounds of formula (1) as defined in any one of Claims 1 to 28, 
substantially as described herein by way of Example. 

40. Pharmaceutical compositions according to Claim 31, substantially 
as described herein by way of Example. 
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@ Nouveaux ddrivds de rdryttiromycine, leur proc^di de preparation, les nouveaux intermMiaires 
obtenus et leur applicationcomme medicaments. 

@ Llnventlon oonceme les composes (I) : 




(I) 



CH, 



dans laquelle, 

— ou bien X et X fomient C=0 ou C=NOR avec R=H, h6t6iDcycle. alkyle, alk6nyle. alkynyle. 
6ventuellement substitud, 
ou bien X repr6sente un radical 



Jouve, 18, rue Saint-Denis, 75001 PARIS 




R., Rb reprtsentant H ou radical hydiocarbone ou fonmant avec N un hdt^rocyde. ou avec A un cyde 
9-N, 11-0 
ety = H, 

— Y et r meme signification que X et X', 

— B = H. OR4, R4 = H ou forme avec A un carbonate ou un carbamate, 

— A fonme avec C una double laision ou 

— A = OR'4, R'4 = H ou fbnme avec B un carbonate 




, A = OCH2 0(CH2)n-N 




Ra = ale ou CONH2, CONHCORn ou CONHSOaR,i. R,i hydrocarbone jusqu'S 18 c. 
R3 H alkyle 




Z = H ou rests d*acide carboxylique, 

et leurs sels, leur preparation, leur application comme medicaments. 
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La pr6sente invention concerne de nouveaux d^riv^s de r^rythromycine, teur proc^d^ de preparation, les 
nouveaux intenm6dialres obtenus et leur applicdtion comme medicaments. 
L'invention a pour objet les composes de fonmule (1) : 




25 

dans laquelle, 

oublen X et X' fomnent ensemble avec I'atome de carbone auquel lis sont lids un groupement C=0 ou C=NOR, 
dans lequel R reprise nte : 

- un atoms d'hydrogene, 

30 - un radbal hdterocyclique renfenrant au nvslns un atome d'azote et ^ventuallement un autre hSt^roatome. 
mono ou bicydique, saturd ou insaturd, aromatiqus ou non aromatique oomportant Jusqu'd 12 chamons, 
6ventuellement substltud sur I'atome d'azote par un radical alkyle renfenmant Jusqu'd 4 atomes de carbone. 

- un radical alkyle, alk6nyle ou alkynyle llneaire, ramifie ou cyclique. renfermantjusqu'd 18atonnesde car- 
bons eventuellement substitue par un ou plusieurs groupemants : 

35 . hydroxyle, 

. halogSne, 

. cyano. 

. nitro. 

. amidinyle, 
40 . guanldlnyle, 

. heterocyclique, tel que defini precedemment, 

. alkylQxy. alkenyloxy ou alkynytoxy ayant au plus 6 atomes de carbone, 

. alkylthio, alkenylthio ou alkynylthio ayant au plus 6 atonies de carbone, I'atome de soufra etant even- 
tuellement oxydd en sulfoxyde ou en sulfone, 
45 . aryle, aralkyle, 

. aryloxy, aralkyloxy, 

. arylthio, aralkylthio, Tatome de soufre etant eventuellement oxyde en sulfoxyde ou en suKbna, 
(chacun de ess radicaux alkyloxy, alkenyloxy, alkynyloxy, alkylthio, alk6nylthk) ou all^nylthb, aryle, aralkyle, 
aryloxy. aralkyloxy, arylthio ou aralkylthk) etant eventuellement substitue parun ou plusieurs des groupements 

50 sulvants : hydroxy, alkyloxy, alkylthio ayant de 1^6 atomes de carbone, alkenylthio, alkynylthk) ayant Jusqu'a 
6 atomes de carbone, amino, monoalkylamino ayant Jusqu'd 6 atomes de carbone, dialkylamino ayant Jusqu'd 
12 atomes de carbone, un radical amidinyle, guanidinyle. un radical heterocydlque tel que defini precedem- 
ment les radicaux aryle. aryloxy. arylthk), aralkyle, aralkyloxy et aralkylthio etant de plus eventueilen^nt subs- 
tltues par les radicaux methyle. ethyle, propyle, carbamoyle, aminomethyle, dimethylamlnomethyle. 

55 aminoethyle, dinrtethylaminoethyle, carboxyle, methyloxycarbonyle. ethyloxycarbonyle) 
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"•a 

dans lequel : 

ou bien R'l et R'2 Identiques ou dlff6rents repr6sentent un atome d'hydrogfene. un radical alkyle, alk6nyle ou 
alkynyle, llnteire, ramlfl6 ou cydlque renfermant Jusqu'A 18 atomes de carbone, un radical aryle ou aralkyle. 

10 chacun de ces radicaux R'^ et R'2 6tant eventuellement substitu6 par un ou plusleurs radicaux hydroxy, alky- 
k)xy, alkenyloxy, alkynyioxy, alkylthk), alkenylthio ou alkynylthio renfemiant jusqu'a 8 atonnes de carbone. 
amino, monoalkylamino renfennfiant jusqu'& 4 atonies de carbone, dialkylamino renfemwint jusqu'a 8 atomes 
de carbone, cyano. carboxyle llbre, est6r!fl6 ou sallfl6, acyle ou carbamoyle, renfermant Jusqu'S 8 atomes de 
carbone, par un radical Sl(alc)3 ou Sl(0alc)3 dans lequel ale repr6sente un radical alkyle renfemnant Jusqu'^i4 

15 atomes de carbone, par un radical heterocyclique tel que defini precedemment. 

ou bien R'^ et R'2 forment ensemble avec i'atome d'azote auquel lis sont li^ un radical heterocycle mono ou 
bicyclique, renfermant Eventuellement un autre hit^roatome, saturd ou Insaturd. aronr^tlque ou non aromati- 
que, com portant jusqu'a 12 chainons ; 

. un groupement ammonium quaternaire, 

20 . 1 ,2-£poxy6thyle ou 2,2-dlm6thyl 1 ,2-6poxy6thyte ou un radical rdsultant de I'ouverture de ce groupenr^nt 

par un riactlf nudiophlle, 




dans lequel Bi represente soit un radical alkyle ou alkyloxy ayant au plus 6 atomes de carbone, soit un 
radical aryle, aralkyle. aryloxy ou aralkyloxy, 

. fomriyle libre ou protege, carboxyle libra, esterifie ou salifie, thiocyanate, acyle ou carbamoyle, 
30 . (CH2)nR'. R' reprdsentant le reste d'un acide amln6, et n reprdsentant un nombre entier compris entre 

Oet 6. 

ou bien X represente un radical 




40 - Ra et Rb klentiques ou difT^rents I'un de I'autre, reprSsentant un atome d'hydrogdne ou un radical hydro- 
carbon6 renfennant Jusqu'a 18 atomes de carbone, renfermant Eventuellement un ou plusieurs h6t6roa- 
tomes. Eventuellement substituE par un ou plusieurs groupements fonctionnels, ou par un radical 
hEtErocyclique renfenmantau moins un atome d'azote et Eventuellement un autre hEtEroatome choisi pamil 
roxygEne, te soufre et i'azote, nfiono ou bicyclique. saturE ou InsaturE, anomatique ou non aromatique 

45 comportant jusqu'd 12 cliaTnons, Eventuellement substituE sur I'atome d'azote par un radical alkyle ren- 
fenmant jusqu'S 4 atomes de carbone, 

- R^et Rb pouvant Eventuellement former avec Tatome d'azote auquel lis sontliEs un radical hEtErocycle, 
renfenmant au moins un atome d'azote et Eventuellement un autre hEtEroatome choisi parmi I'oxygEne, le 
eoufre et I'azote, mono ou bicyclique* saturE ou insaturE, aromatique ou non aromatique comportant Jusqu'd 

50 12chaTnons, 

- R* et Rb pouvant fonmer avec le radical A un cycle 9-N. 11-0, 
5t)C reprEsente un atome d'hydrogEne. 

YetY' identiques ou diffErenls de X et X' ont la signification de X et X' 

B reprEsente un atome d'hydrogEne ou un radfcal OR4, R4 reprEsentant un atome d'hydrogEne ou fonme avec 
65 A un radical carbonate ou carbamate, 

A fonme avec le carbone qui le porte et le carbone en 10, une double liaison, 

ouA reprEsente un radical OR'4, R'4 reprEsentantun atome d'hydrogEne ou fonme avec B un radical carbonate, 
ou A reprEsente un radical 



4 



10 



20 



EP 0 487 411 A1 



^ 6 



R'a repr6sentant un groupement C=0 formant avec B un groupement carbamate, R'e representant un atome 
d'hydrogene ou un radical alkyle, aralkyle ou alkyloxy ayant Jusqu'a 12 atomes de carbone ou un groupement 



(CH2),-N^ 



Rj et Rft identiques ou dlff^rents representant un atome d'hydrog^ne ou un radical alkyle ou aralkyle. renfermant 
15 Jusqua 18 atones de carbone, ou fomnant avec I'atome d'azote un heterocyde tel que defini prScedemment, 
q representant un nombre entier compris entre 1 et 6, 
ou A repr6sente un radical 



0-CH2-0-(CH2)„-N^ 

Xo 

25 Rs et Rio repr^entant un atome d'hydrog^ne ou un radical alkyle renfenmant jusqu'^ 8 atomes de carbone, 
ou formant avec I'atome d'azote un h6t6rocycle tel que ddfini pr§c6demment, n representant un nombre entier 
compris entre 1 et 6, 

R2 repr6sente un radical alkyle renfenmantjusqu'^i 8 atomes de carbone, ou un radical CONHj ou CONHCORn 
ou CONHSO2R11 dans lesquels R« repr6sente un radical hydrocarbon^ renfermant jusqu*^ 18 atomes de car- 
do bone comportant ^ventuellement un ou plusieurs heteroatomes, 

en position alpha ou beta represente un atome d'hydrogdne ou un radical alkyle, renfennant jusqu'^ 8 ato- 
mes de carbone ou un radical 

(CH2)n-N^ 

40 dans lequel R^a et R13 reprSsente un atome d'hydrogdne, un radical alkyle renfenmant jusqu'i 8 atomes de car- 
bone ou fonmant avec Tatome d'azote un heterocyde tel que defini precedemment n representant un nombre 
entier compris entre 1 et 6 ou un radical 

45 y^lA 



50 Ri4 et Ris identiques ou differents representant un atome d'hydrogene ou un radical alkyle renfenmant jusqu'e 
8 atomes de carbone ou un heteroatome ou un radical alkyle ou alkyloxy renfermant jusqu'd 8 atomes de car- 
bone, 

Z represente un atome d'hydrogene ou le reste d'un acide carboxylique renfenmant jusqu'd 18 atomes de car- 
bone les oximes que peuvent representer X et X' ou Y et peuvent etre de configuration syn ou anti ainsi que 
55 les sets d'addition avec les addes des composes de formule (1). 

Comme exemple de sels d'addition des presents derives avec les acides mineraux ou organiques, on peut 
citer les sels formes avec les acides acetique, propionique, trifluoroacetique, maieique, tartrique, methanesul- 
fonique, benzenesulfonique, p-toluenesutfonlque, chlorhydrique. bromhydrique, iodhydrique, sulfurique, phos- 
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phorique et sp^cialement les acides st^arique, 6thylsuccinique ou laurylsulfurique. 
Dans la definition des produits de I'lnvention : 

- le radical h^terocydique est de pr6f6rence le radical pyrrolyle. pyn-olidinyle. pyridyle, pyrazlnyle, pyrimi- 
dyle. pip6ridinyle, pip6razinyle, quinuclidinyle, oxazolyle. isoxazolyle. morpholinyle, indolyle, imidazolyle. 
benzimidazdyle, triazolyle, thiazolyle, az6tidinyle. aziridinyle. On peut naturellement citer de preference 
les radicaux heteiocycliques nientionn6s ci-apr^s dans la partie experimentale, 

- le radical alkyle, alkenyte ou alkynyle est de preference un radical methyle, ethyle. propyle, isopropyte, 
n-butyle, isobutyle, terbulyle, decyle ou dod6cyle. vlnyle. allyle, ethynyle, propynyle,cydobulyle. cydopen- 
tyle ou cyclohexyle, 

- I'halogene est de preference le fluorou le chlore, ou le brome, 

- le radical aryle est de preference le radical phenyle, 

- le radical aralkyle est de preference un radical (CbHs^CCHj),, a etant un nombre entier oompris entre 1 
et 6, par exemple le nombre 1, 2, 3 ou 4 ou un radical naphtyle. 

- le radical alkyloxy est de preference un radical methoxy, ethoxy, propyloxy, isopropyloxy, n-butyloxy, iso- 
butyloxy, tert-liityloxy, n-pentyloxy, isopen^oxy, seo-pentyloxy, tert-pentyloxy. neopentytoxy. n-hexyloxy, 
sec-hexyloxy, tert-hexyloxy. 

- le radical alkylthio correspondant peut etre utilise en reprenant les memes valeurs et en rempla^nt 
ratome d'oxygene par un atome de soufre, exemple : methyllhio, ethylthfo .... De plus, I'atome de soufre 
peut etre oxyd6, exemple : methylsulfinyie, methylsulfonyle .... 

le radical alkenyloxy estde preference un radical vinyloxy. 1-propenyloxy, allyloxy, 1-butenyloxy, 2-bute- 
nyloxy, 3-butenyloxy, 2-methyl-1 -butenyloxy, pentenyloxy, hexenyloxy. 3-ni6thyl 2-butenyloxy. 

- le radical alkenylthio correspondant peut etre utilise en reprenant les memes valeurs et en rempla9ant 
I'oxygene par un soufre 6ventuellement oxyd6. 

- le radical alkynyloxy est de preference un radical ethynyloxy. propargyloxy. propynyloxy, butynyloxy. 
pentynytoxy, hexynyloxy. 

- le radical alkynylthio correspondant peut etre utilise en reprenant les memes valeurs et en rempla9ant 
I'oxygene par un soufre eventuellement oxyde. 

- le radical aryloxy estde preference un radical ph6nyIoxy, thienyloxy. furyloxy, thiazolyloxy, thiadiazoly- 
loxy, oxazolyloxy, tetrazolyloxy, pyaolyloxy, imidazolyloxy. pyrazdyloxy, isothiazolyloxy. isoxazolyloxy, 
triazolyloxy, thiatriazolyloxy, pyridyloxy, ainsi que les groupements condenses suivants : 
benzothienyloxy, benzofuryloxy, indolyloxy, benzimidazolyloxy. 

- Les groupements arylthio eventuellement oxydes conrespondants peuvent bien entendu etre utilises, par 
exemple : 

phenylthio, phenylsutfonyle, phenylsulfinyle ... 

- le radical aralkyloxy est de preference un radical benzyloxy, phenyiethyloxy, phenyipropyloxy, tiiienyl- 
methyloxy, thienyiethyloxy, thi6nylpropyloxy, furfuryloxy, furyiethyloxy, fury! propyloxy, thiazolylmethyloxy, 
thiazolyiethyloxy, tetrazdylmethyloxy, thiadiazolylmethyloxy, thiadiazolyiethyloxy. 

- Les groupements aralkylthio eventuellement oxydes conrespondants peuvent bien entendu etre utilises. 
Parmi les radicaux formyle proteges, on peut citer plus specialement les radicaux du type acetal. On prefere 

les radicaux suivants : 1,3-dioxolan-2-yle, dimethoxymethyle, diethoxymethyle. 

Comme radicaux carboxyle est6rifi6s, on peut citer les radicaux alcoxycarbonyle ayant au plus 7 atomes 
de carbone tels que methoxycarbonyle, ethoxycarbonyle, propyioxycarbonyle. isopropyloxycarbonyle, buty- 
loxycarbonyle. 

On peut egalement dter les radicaux alkyloxyalkyloxycarbonyle tels que methoxymethoxycarbonyle, iso- 
propyloxymethoxycarbonyle, les radicaux alkylthiomethoxycarbonyle tels que methylthiomethoxycarbonyle, 
isopropylthiomethoxycarbonyle, les radicaux acyloxyalkyloxycarbonyle tel que pivaloyloxymethoxycarbonyle, 
acetoxyethoxycarbonyle. 

Parmi les sels formes avec le groupement carboxyle, on peut citer les sels de sodium, potassium, lithium, 
caldum, magnesium, ammonium ou les sels formes avec les bases organkjues aminees telles que la trime- 
thylamine, la diethylamine, la triethylamine, le tris(hydroxymethyl} aminomethane. 

Parmi les radicaux acyle, on peut citer notamment les radicaux acetyle, propionyle, butyryle, isobutyryie, 
n-vaieryle. isovaieryle, tert-vaieryle et pivalyle. 

L'inventton a plus paniculidrement pour objet les <»mposes de formule (I) dans lesquels X et X' forment 
ensemble avec I'atome de carbone auquel ils sont lies un groupement C=NOR, R conservant la meme signi- 
fication que precedemment. 

Parmi ces composes, invention a notamment pour objet, les composes de formule (I) dans lesquels R 
represente un radical alkyle renfermant jusqu'd 6 atomes de carbone substitue par un radical 
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15 



R'i et R'2 conservant la mime signification que prdcddemment, par Bxemple ceux dans lesquels le radical R 
est un radical 



(CH2)2-N: 



R'l et R'2representantun radical allcyie, renfenT^antjusqu'a4 atomes decart>Qne ettoutspedalement un radical 
(CH2VN(CH3)2. 

ou R'i repr^sente un atome d'hydrog^ne et R'2 repr^sente un radical alkyle renfermant Jusqu'd 4 atomes de 
carbone sui^stituS par un radical hdtdrocyde renfermant au moins un atome d'azote. et tout sp6cialement un 
20 radical 



25 



- (CHg ) 2-NH- (CH2 ) 2-^3^ 



Parmi les composes pr6f6r6s de {'invention, on peut dgaiemont citer les composde dans lesquels R repr^ 
sente un radical all^yle renfermant jusqu'^ 6 atomes de carbone, substitud par un radical all^yloxy renfermant 
jusqu'd 6 atomes de carbone 6ventueliementsubstitu6 parun radical m^thoxy, par exempleceux dans lesquels 
30 R repr6sente un radical : 




Parmi les composes prifer^ de {'invention, on peut encore citer les composes dans lesquels R represente 
un h§t6rocycle renfermant au molns un atome d'azote et notamment un radical 3-pip6rIdlnyle, 

L'inventlon a ^galement particuli^rement pour objet les composes de formule (I) dans lesquels X et X' for- 
40 ment ensemble avec I'atome de carbone auquel lis sont Ii6s un groupement C=0. 
Parmi les composes preferes de rinvention, on peut dter : 

- les composes de fomiule (I) dans lesquels X et X' et Y et Y' ferment ensemble un groupement C=0, 

- les composes de fonnule (i) dans lesquels Y et Y' ferment ensemble un groupement C=NOR. R conser- 
vant sa signification pr^c^dente et notamment un radical benzyle, 

45 - les oomposds de fonmule (I) dans lesquels R2 represents un radical alkyle renfenmant de 1 d 4 atomes 
de carbone. parexemple un radical methyle. 

- les composes de fonnule (1) dans lesquels R3, represente un atonw d'hydrogene. {alpha ou b4ta), 

- les composes de fonmule (I) dans lesquels A represente un radical OH, 

- les composes de fonmule (I) dans lesquels B represente un radical OH, 

50 - les composes de formule (I) dans lesquels A et B fonment ensemble un groupement 11, 12 carbonate 

cyclique, 

- les composes de fonmule (I) dans lesquels A et B ferment ensemble un radical 
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R'e representant un atome d'hydrogene ou un radical alkyle. aralkyle ou alkyloxy ayant jusqu'fi 12 atomes 
de carbone ou un groupement 



Rt et Rg identiques ou difterents repr§sentant un atome d'hydrogSne ou un radical alkyle ou aralkyle, ran- 
fermant Jusqu'Si 18 atomes de carbone, ou formant avec ratome d'azote un h6t6rocycle tel que ddflnl pr6- 
cedemment, et q represente un nombre entler compris entre 1 et 6. 

Parmi ces composSs, on peut dtor plus partlcullftrenient les composes dans lesquels R'g reprisente un 
radical aralkyle oomportant jusqu'a 12 atomes de carbone par example un radical (CH2)4CaHe. 
Parmi les composes pr6f6r6s de I'Inventlon, on peut citer : 
- les composes de formule (1) dans lesquels Z represente un atome d'hydrogene. 

Parmi les compos6s preferes de I'Inventlon. on peut citer les composes decrlts dans la partle experimentale 
et notamment les produits des exemples 1, 2, 3, 7, 10, 13, 36 et 37. 

Les produits de formule generale (I) possedent une tres bonne activltd antlbiotlque sur les bacteriea gram© 
telles que les staphylocoques, les streptocoques. les pneumocoques. 

Les composes de I'invention peuventdonc etre utilises comme medicaments dans te Iraitement des infec- 
tions h germes senslbles et. notamment, dans celui des staphylococcles. telies que ies septlc6mies h staphy- 
locoques, staphylococcies malignes de la face ou cutanees, pyodermites, plales septiques ou suppurantes. 
furoncles, anthrax, phlegmons, eryslpeles et acne, staphylococcles teiles que les angines aigues primitives ou 
post-grlppales, bronchopneumonles. suppuration puimonalres, les streptoooccles telles que les angines 
aigues, les otites, les sinusites, la scariatine. ies pneumococcies telles que ies pneumonies, les bronchltes ; 
la brucellose, la dlphterie, la gonococcie. Les produits de la presente Invention sont egalement actifs contra 
les Infecttans dues h des germes comme Haemophflus influenzae, Rickettsles, Mycoplasma pneumoniae. 
Chlamydia, Legk5neila, Ureaplasma. Toxoplasma. 

La presente invention a done egalement pourobjet, a titre de medicaments et, notamment de medicaments 
antlbtotlques, ies produits de formula (i) tels que d6finls cl-dessus, ainsi que ieurs sels d'addltion avec les acides 
mlneraux ou organlques pharmaceutiquement acceptables. 

L'Inventton a plus partlculierement pour objet, e tllre de medicaments et, notamment de medicaments anti- 
bbtiques, ies produits preferes de formule (I) definis precedemment a savolr les produits des exemples 1, 2. 
3, 7, 10. 13, 36 et 37 ainsi que Ieurs ssis phanraceutiquemenl acceptables. 

L'lnvention a egalement pour objet les compositions phanmaceutfciues renfenmanl comme prIncIpe actif au 
molns un des medicaments defini ci-dessus. 

Ces compositions peuvent 6tre admlnlstr6es par vole buccale, rectale, parenterale ou par vole locale en 
application topique sur la peau et les muqueuses, mais ia voie d'admlnistration preferee est la vole buccale. 

Elles peuvent etre solides ou liquides et se presenter sous ies formes phanmaceutiques couramment uli- 
lisees en m6declne humalne. comme par exemple. les comprimes, simples ou drageifi6s. les geiules, les gra- 
nules, les supposltolres. les preparations injectables. les pommades. les cremes. les gels ; elles sont preparees 
selon les m6thodes usuelles. Le ou les principes actifs peuvent y etre Incorpor6s d des exdplents habltuelle- 
ment employes dans ces compositions pharmaceutlques. tels que le talc, la gomme arabique. le lactose. I'ami- 
don, le stearate de magnesium, le beurre de cacao, les v6hlcules aqueux ou non, ies corps gras d'origlne 
animale ou vegetale. les derh/es paraffiniques. les glycols, les divers agents moulllants, dispersants ou emul- 
slfiants. les consen/ateurs. 

Ces compositions peuvent egalement se presenter sous forme d'une poudre destlnee h etre dlssoute 
extemporanement dans un vehicule appraprie, par exemple de I'eau sterile apyrogene. 

La dose administree est variable selon I'affectton traitee. le sujet en cause, la voie d'admlnistration et le 
prodult consldere. Elle peut 6tre, par exemple, comprise enlre 50 mg et 300 mg par Jour par vole orale. chez 
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I'homme, avec le produit d6cril d Texemple 1. 

L'invention a dgalement pour objet un proc6cl6 de pr^paratjon des composes de fonmuie (I) tels que d^flnis 
pr^cddemment, caract^risd en ce que Ton soumet un compost de fornnule (II) : 



10 



15 



20 



25 



30 




(II) 



dans laquelle X. X'. B et A conservent I eur signification pr^c^dente, k I'action d'un aclde en mOleu aqueux pour 
obtenir le compost de formule (IN) : 



35 



40 



45 



50 



55 




(III) 



que Ton soumet d Taction d'un agent de blocage de la fonction hydroxyle en 2\ pour obtenir un compost de 
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formule (IV) : 




(IV) 



OH 



dans laquelle OM repr^sente un groupement hydroxyle bloqu§, et les autres substituants conservent leursigni- 
fication pr6c6dentB, que I'on soumetli Taction d'un agsntd'oxydatlondelafonction hydroxyle en 3, pour obtenir 
Ib composd de formule (V) : 




OH 



que Ton sou met, si d^ird. k Taction d'un rdactif susceptible d'Introduire ie radical R's. R's ayant la mdme valeur 
que Rs d rexception de I'hydrog^ne, puis ou blen Ie cas 6ch6ant d Taction d'un agent de liberation de la fonction 
hydroxyle en 2' pour obtenir Ie compost de formule (U) : 
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X 



c'est-a-dire un compose de formule (I) dans laquelle Y et Y' forment ensemble avec Tatome de carbone auquei 
lis sent li§s une fonctlon cStone, puis soumet si d§slr§, ce compost de fom^ule (1a) d i'action d'un agent d'oxi* 
mation de la cetone ou beta-ceto ester pourobtenir le compose de fbmiule (I) recherche, puis si desire soumet 
ie compose obtenu a Taction d'un agent d'asterification de I'hydroxyie en 2\ ou bien d'abord a {'action d'un 
agent d'oximatlon la fonctlon cetone ou b^ta-cSto ester, et ensulte le cas ^ch^antd Taction d'un agent de libe- 
ration de la fonctlon hydroxyle en 2' pour obtenir le compose de formule (t) recherche puis si desire soumet le 
compose de fonmule (1) ainsi obtenu a Taction d'un acide pour en former le sel. 
Dans un mode de realisation prefer^ du procede de I'lnvention : 

- Thydrdyse du cladlnose est rSalls^e au moyen de I'aclde chlorhydrlque aqueux ou dans le methanol, 

- le blocage de Thydroxyle en 2' est r^lis6 en utilisant un acide ou un d§rlv6 fonctlonnel d'acide par exem- 
ple un anhydride d'aclde, un halogenure d'acide. ou des dSrlv^ du slllcium; selon Tagent de blocage utilise, 
les prodults de fornnjie (V) peuvent constituerou non des prodults de formule (I). 

- rintroductlon du radical R'3 est effectuee par des method es connues de I'homme du metier par exemple 
au moyen d'un halogdnure. 

- la liberation de la fonctlon hydroxyle en 2' est effectuee par methanolyse, 

- Toxydatlon de Thydroxyle en 3 est effectuee en utilisant solt Tanhydrlde chromique dans Tacide sulfurique 
dilue selon la reaction d'oxydation de Jones, solt des dilmldes en presence de dimdthylsuHbxyde (DMSO). - 

- Toxlmation de la fonctlon cetone paut itre realisee en une saule etape au moyen d'une hydroxylamlne 
R0Nhl2 portant le substituant R desire solt au moyen d'une hydroxylamlne H2lSl-0-<CH2)n-Hal pour obtenir 
un compost de Ibnmule (I) dans laquelle 



repngsente le groupement =N-0-(CH2)„-Hal. que Ton soumet si d6slr§ d Taction d'une amine de formule 



dans laquelle R't et R'2 ont la significatton d6j^ indiqude, pour obtenir un compost de formule (I) dans 
laquelle 
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reprSsente le groupement 




.N-0-(CHj),-» 




que le cas ech^ant Ton transforme, au moyen par exemple d'un agent d'alkylation, d'acyiation, de riduction 
pour obtenir le compose de formule (I) desire, 

- restSriflcatlon en 2^ est r^alls^e selon les proc^dSs classlques. 

- la salification est r^allsSe au moyen d'acldes selon les proc^dSs classlques. 

Les composes de fomnule (II) utilises comme produits de depart sont pr6par6s h partir des prodults connus 
dScrits dans les brevets europeens 021 61 69. 41 355 et 01 8041 5 en utillsant les proc^^s droits ci-apr^s dans 
la partie expdrimentale. 

L'oxinfie de 6-0-mgthyl erytiiromycine est ddcrite par exemple dans EP 01 80415. 

Ulnventiona egaiement pourobjetune variantedu pracedd precedent ou lesdifTerentesetapes sont effeo- 
tuees dans un ordre different 

L'Invention a en outre une variante du proc6d§ d^crft pr6c6demment pour pr6parer les prodults de formule 

(I) dans lesquels X et X' fonment ensemble un groupement ONOR, caracterise en ce que le produit deformule 
(IVa) utilise dans lequel X et X' reprSsentent le groupement ON-OR est prepare a partir de la cdtone de formule 

(II) correspondante par action de NH2OR en milieu acide, pour obtenir selon le pH de la reaction le produit de 
fomnule (IVa) correspondant saturd ou insaturS en 10(11) : 



A reprdsentant un radical OH s'il n'y a pas d'insaturallon en 10(1 1) ou reprdsenlant un atonrte d'hydrogdne s'il 
y a une insaturation en 1 0(1 1), R, Ra. B et Z conservant la mSme signification que pr6c6demment. 

L'invention a enfin pour objet une variante du proc6d6 pour preparer les composes de fonmule (I) dans les- 
quels X et X' ferment un groupement C=NOR, R 6tant d6fini comme pr6c6demment, caract6ris6 en ce que Ton 
soumet un compost de fonmule (Ia) dans lequel X et X' forment ensemble un groupement c6to d Taction du 
compose de fomiule NH2OR pour obtenir le compost de formule (I) conrespondant. dans lequel X et X' forment 



NOR 




OZ 
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un groupement C=NOR et Z repr^sente un atome d'hydrogSne puis, le cas 6ch6ant, est6rifie ou salifie. 

Les produits intemn^diaires obtenus lors de la mise en oeuvre du proc6d6 de I'invention et le produit de 
formule (II) sont nouveaux etsont en euxHfnSmes un objet de la pr^sente invention. 

Les exemples suivants illustrent I'invention sans toutefols la limltBr 

5 

EXEMPLE 1 : 9-[0-[2- (dimethyl amino) dthyl] oxime] de 3-dd[(2,6-did6oxy 3-C-mdthyl 3-O-indthyl al- 
pha-L-ribo-hexopyranosyl) ory] 6-OHii6thyl 3-oxo drythromycine 

STADE A : 9-[0-[2-{dim6thylamino) 6thyl] oxime] de 3-0-d§(2,6-did6oxy 3-C-in6tliyl 3-0-m6thyl alpha-L-ri- 
10 bo-hexopyranosyl) 6-0-m6thyl 6rythix)nr»ycine 

On met en suspension dans 3 cm' d'eau, 100 mg de produit obtenu d la preparation 1 et 0,3 cm' d'une 
solution d'acide chlorhydrique d 22**Be. On maintient le tout sous agitation pendant 3 heures d temperature 
ambiante. 

On amdne d pH basique en ajoutant quelques gouttes d'ammoniaque d 20 %, on ajoute 2 cm' d'une solu- 
tion satur6e de chiorure de sodium, extrait avec de i'acetate d'ethyle et du chlorofonme. On s^che et 6vapore 
les solvants. 

On chromatographie sur silica en 6luant d'abord d I'acetate d'dthyle pur, puis avec le melange acetate 

d'ethyletriethylamine (98/2). 
20 On obtient ainsi 50 mg de produit recherche. 

ANALYSES 

IR:(Nujol surNlcolet) 

CO: 1733 cm-^ 

SM (FAB) 
25 (M + H)+=67r 

STADE B ; 2'-0-acetyl g-[0-[2-(dimethylamino) ethyl] oxime] 3-de (2,6-dideoxy 3-C-methyl 3-O-methyl al- 
pha-L-ribo-hexopyranosyl) 6-0-methyl erythromycine 

30 On met en suspension dans 2 cm' d'acetone, 150 mg du produit prepare au stade precedent. 38 mg de 
carbonate de potassium et 33 microlitres d'anhydride acetique. On agite la suspension ainsi obtenue pendant 
20 heures. 

On ajoute 1 cm^ de glace, agite pendant 5 minutes et sature avec du chiorure de sodium. On ajoute 1 cm' 
d'eau. extrait d I'acetate d'ethyle, seche sur sulfate de magnesium et evapore les solvants. On obtient 1 10 mg 
35 de produit brut que Ton chromatographie sur sflice, en eiuant avec le melange acetate d'ethyle-triethylamine^ 
(96/4). On isole 110 mg de produit recherche. 
ANALYSES 
SM (FAB) 
(M + H)*=718* 

40 

STADE C : 9-[0-[2-(dimethylamino) ethyl] oxime] de 3-de[(2,6-dideoxy 3-C-methyl 3-O-methyl alpha-L-ribo- 
hexopyranosyl) oxy] 6-0-m6thyl 3-oxo erythromycine 

Stade CI : Oxydation 

45 

On met en solution sous atmosphere d'argon, dans 2 cm' de chiorure de methylene 110 mg du produit 
prepare au stade precedent, 0,21 cm' de dimethylsulfoxyde, 165 mg de chlorhydrate de 1-[3-(dim6thylamino) 
propyl] 3-ethyl cart>odiimide (EDAC). On maintient la solution sous agitation pendant 20 minutes et ajoute 165 
mg de trifluoroacetate de pyridinium. On ajoute, au bout de 2 heures, 70 microlitres de dimethylsulfoxyde et 
50 55 mg d'EDAC. On agite 20 minutes et ajoute 55 mg de trifluoroacetate de pyridinium. 

On ajoute 2 cm' d'eau ^ la solution obtenue, on agite 10 minutes, reprend avec du chiorure de methylene, 
lave e I'eau, seche sur sulfate de magnesium et 6vapore les solvants. On obtient 240 mg de produit brut que 
Ton chromatographie sur silice en eiuant avec le melange acetate d'ethyle, triethylamine (95/5). On obtient 85 
mg de produit recherche. 

65 

Stade C2 : Liberation de Thydroxyle en 2* 

On met en solution dans 3 cm' de methanol 85 mg du produit obtenu precedemment On agite pendant 
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24 heures On 6vapore le solvant sous pression r^uite. On obtient un produit que I'on purifie par chromato- 

graphie en 6Iuant avec te m6Iange acdtate d'6thyl©-tri6thyl amine (95/5). On obtient 75 mg de produit tBcherch6. 

ANALYSES 

IR:(CHa3 8urNicolet) 

OH: 3606, 3510, 3415cm-i 

0=0:1744, 1714 cm-i 

UV : max 287 nm e=10900 

SM : (FD) 

M* = 673^ 

RMN:(CDCl3,400MHz,Sppm) ... oa«/Lj ^ 

3 86 (HJ, 3,12 (H4). 4,31 (Hs). 1 ,39 (CH3 en 6), 2,74 (OCH3 en 6), 3.56 (H»), 2.5-2,65 (H,.. CHrN), 3,89 (Hn). 
1.22 (I2-CH3), 5,17 {H13). 0.86 (H,5). 4.09 (O-CH^-CHa), 2.27 (CHrN), 0.97.1.16-1.26-1,3-1,32 (CH3). 4.31 
(H'l). 3.19 (H'a). 2.5 (H'3). 3.64 (H'5). 
[alphalo = +4'' (c = 0,5 % CHCI3). 

PREPARATION 1 : 9-[0-[2-(dim6thylamino) tthyl] oximfl] do 6-0-m*thyl ^rythromycine 

On met en solution sous atmosph^»re d'azote dans 1 .5 om^ de dim^thylsulfoxyde. 160 mg de chlorhydrate 
de chloro 2.N,N.dim6thylamine. On ajoute 60 mg d'hydrure de sodium k 50 % dans I'huile. On agite pendant 
30 minutes sous atmosphere d'azote et ajoute 380 mg de 9.oxlme de 6-0-m6thyl 6rythromycine. 0.5 cm^ de 
t6trahydrofuranne et 30 mg d'hydrure de sodium. On mainfent la solution ainsi obtenue pendant 4 heures sous 
atmosphere d'azote. 

On ajoute quelques gouttes d'une solution satur6e de chlorure d'ammonium. On ajoute 20 cm^ d acetate 
d'6thyle lave avec une solution aqueuse satur6e en carbonate acide de sodium, puis avec une solution 
aqueuse satur6e en chlorure de sodium. On sfeche sur sulfate de magn6sium. On 6vapore les solvants. On 
obtient un r6sidu que Ton chromatographie sur silice en 6luant avec un melange de chloroforme. methanol, 
ammoniaque 97/7/0,5. On obtient 200 mg de produit recherche, 
[alphalo = -99" (c = 1 %, chlorofonne). 
Specfa^ IR : (CHCI3} 
OH : 3600 cnrr^ 
0=0 : 1728 cnri 
C=N: 1626 cnr^ 
Spectre de masse : (FAB) 
(M+Hr=834* 

EXEMPLE2 : 9-[0^[(2-m6thoxy ethoxy) methyl] oximo] do 3.de[(2.6-dideoxy 3-C-methyl 3-O-methyl al- 
pha-L-ribo-hoxopyranosyl) oxy] 6-O-methyl 3-oxo erythromycino 

STADEA : 9-[0-[(2.m6thoxy ethoxy) methyl] oxime] de 3.0-d6(2.6-did6oxy 3-C-methyl 3-0-m6thyl alpha-L- 
ribo-hexopyranosyl) 6-O-methyl erythromydne 

En operant comme e I'exemple 1 , stade A ^ partir de 1 .7 g du produit obtenu e la preparation 2, on a obtenu 
1 ,25 g du produit recherche, 
[alphalo = -28*' ± 1.5° (c = 0.95 % CHCI3). 
Spectre IR : (CHCI3 sur Nicolet) 
OH : 3420 cnr^ 
0=0 : 1725 cnfT^ 
C=N: 1636 cm-^ 
Spectre de masse : (FAB) 
(M + H)* = 693^ 

STADE B : 9-[0-[(2-m6thoxy ethoxy) methyl] oxime] de 2'-0-acetyl 3-de(2,6-dideoxy 3-C-m6lhyl 3-0-m6thyl 
alpha-L-ribohexopyranosyl) 6-O-methyl erythrontydne 

En operant comme & I'exemple 1 stade B, d partir de 346 mg du produit obtenu au stade A on a obtenu 
351 mg du produit redierche. 
ANALYSES 
IR:(CHCl3Sur Nicolet) 
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OH : 3620. 3600 cm-^ 
C=O:1730cm-i 
SM : (FAB) 
(M + H)*=735* 
5 [alphalo = -52,5» ± 1 « (c = 1 % CHCIs) 

STADE C : 9-[0-[(2-m6thoxy dthoxy) m6thyO oxime] de 2'-0-ac6tyl 3-<l6(2,6-did6oxy 3-CHm6thyl 3-OHm6thyl 
alpha-L-ribohexopyranosyl) oxy] 6-O-mdthyl 3-oxo 6rythromycine 

10 On met en solution dans 100 cm' d'ac^tone, 4 g de produit pr6par6 au stade B et 2,71 cm^ de r^actif de 

Jones. On agite le melange r^ctionnel 1 heure ^ O^C. 

On ajoute 1 0 cm^ de 1-propano) et poursuit i'agitab'on d OX durant 20 minutes. On dvapore I'acdtone sous 

pression rdduite. On reprend le r^idu avec 50 cm' de chlooire de mdthyldne et 20 cm' d'eau. On amdne d 

pH 8 avec du carbonate de potassium. On extrait avec du chiorure de mdthyl^ne, lave d I'eau, sdche sur sulfate 
f5 de magn63ium, filtre puis 6vapore ^ sec sous pression r6duite. On obtient 4,5 g de produit que I'on chromato- 

graphie sursilice (fluent : acetate d'^thyletri6thylamine 98-2), on obtient 2.45 g du produit recherche. 

Spectre IR : (CHCI3 sur Nicolet) 

C=N : 1630 cm-^ 

0=0: 1742. 1716 cm--* 
20 OH: 3510, 3410 cm-^ 

STADE D : 9-[0-[(2-m6thoxy 6thoxy) methyl] oxime] de 3-d6[(2.8-diddoxy 3-C-mdlhyl 3-0-m*thyl alpha-L-ri- 
bo-hexopyranoeyl) oxy] 6-0Hfn6thyl 3-oxo 6rythromycine 

25 En operant comme au stade C2 de I'exemple 1 , d partirde 300 mg du produit obtenu au stade C ci-dessus, 

on obtient 0,27 g du produit recherche. 

ANALYSES 

IR: (CHaj sur Nicolet) 

OH : 3430, 3505 cm-^ 
30 C=0 : 1744. 1714 cnr^ 

RMN : (CDCI3, 400 MHz) 

0,86 ppm (CH, 6thyle), 1,00-1,17 ppm 1,26-1,30-1,32 ppm (CH3 non attribute), 1,23 ppm (CH3 en 12), 1,38 
ppm (CH3 en 6), 2,37 ppm (N(CH3)J. 2,61 ppm (H10 et H3), 2.73 ppm (OCH3 en 6), 3,13 ppm (H4), 3.26 ppm 
(Hy). 3,38 ppm (OCH3 de MEM). 3.53 ppm, 3,76 ppm (OCHjCHaO de MEM), 3.59 ppm {h^), 3,70 ppm (Ha), 
35 3.86 ppm (HJ. 3,91 ppm (H,,). 4,33 ppm (H,. et H5), 5,14 ppm (OCHjO). 5.18 ppm (H13). 
SM : pic mol6culaire (M^ : 690'' 

PREPARATION 2 : 9-[0-[(2-m«thoxy dthoxy) methyl] oxime] de 6-0-in«thyl ^rythromycine 

40 A une solutton de 15,2 g de 9-oxime de 6-0-m6ttiyl 6rythromycine dans 80 cm^ de t^trahydrofuranne, on 
ajoute. d +5''C, 1.35 g de m^thylate de sodium, on agite 15 minutes d +5X puis ajoute en 1 heure : 2.85 cm* 
de chiorure de (2-m6thoxy 6thoxy) m6thyle en solution dans 20 cm^ de t6trahydrofuranne ; on agite 30 minutes 
d 45''C puis laisse revenir d temperature ambiante. On 6vapore le t^trahydrofuranne sous pression r^duite, 
reprend le r^sidu avec du chiorure de methylene, lave d Teau, sdche et ^vapore d sec. On chromatographie 

45 ie r^idu (1 6,1 g) sur slice (6luant : chiorure de m6thyldne-m6thanol-ammoniaque 95-5-0,1) on obtient une pre- 
miere fraction de 8,1 g puis une seconde fraction de 3,56 g du produit recherche. 
Spectre IR (CHCI3) 
OH : 3600 cnr^ 
0=0: 1728 cnr^ 

50 C=N: 1630 cnr< 
Spectre de masse (FAB) 
(M + H)*: 85r 
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EXEMPLE 3 : 3-d6[(2,6-did6oxy 3-C-in6thyl 3-0-m6thyl alpha-L-ribo-hexopyranosyl) oxy] 6-0-m«thyl 
3-oxo 6rythromycin9 

STADEA : 3-0-<16(2.6-did6oxy 3-C-m6thyl 3-0-in6thyl alpha-L-ribo-hexopyranosyl) 6-0-m6thyl ^rylhromy- 
5 cine 

On met en suspension dans 3 cm» d'eau. 380 mg de 6-OHfn6thyl 6rythromydne. On ajoute 0,3 cm* d'acide 

chlorhydrique 22^86. On maintient le melange rtactionnel sous agitation pendant 2 heiires. 

On am^re d pH basique (> 8) en ajoutant quelques gouttes d'ammoniaque ^ 20''C, puis dilue avec 5 cm* 
10 d*ac6tate d'^thyle. On sature la phase aqueuse avec du chlorure de sodium, ddcante et extrait d I'ac^tate 

d'6thyle. On s6che sur sulfate de magnesium et dvapore le solvanL On obtient 350 mg de produit brut que Ton 

chromatographie sur silice. en 6luant avec le melange acetate d*6thyle-trl6thylamlne (96-4). On obtient 200 mg 

de produit recherche. 

Spectre IR (CHCI3 sur Nicolet) 
16 OH : 3450 cm-^ 

C=0: 1725. 1689 cm-^ 

Spectre de masse (FAB) 

(M + H)^ 590^ 

20 STADE B : 2'-0-ac6tyl aO-d6(2,6-did6oxy 3-C-m6thyl 3-0-m6thyl alpha-L-ribo-hexopyranosyl) 6-0-m6thyl 
6rythromycine 

On met en solution sous agitation et sous atmosphere d'azote, dans 4 cm* d'ac6tone 310 mg du produit 
prepare au stade pr6c6dent, 80 microlitres d'anhydride ac6tique et 90 mg de carbonate de potassium. Au bout 
25 de 1 2 heures d la temp6rature ambiante, on ajoute 20 microlitres d'anhydride ac6tique et 1 0 mg de carbonate 
de potassium. On agite d nouveau 12 heures d temperature ambiante. 

On ajoute de la glace, agite et extrait avec du chlorure de methylene. On sdche sur sulfate de magnesium 
et^vapore le solvent. 

On chromatographie le produit obtenu sur silice en 6luant avec le m^slange ao6tate d'6thyle-tri6thylamine 
30 (96-4). On obtient le produit recherche. 
ANALYSE : 

Spectre de masse (FAB) 
(M + H)*:63r 

35 STADE 0 : 3-d6[(2.6-did6oxy 3-C-m6thyl 3-0-m6thyl alpha-L-ribo-hexopyranosyl) oxy) 6-0-m6thyl 3-oxo 
6rythromycine 

Stade 01 : Oxydation 

40 On met en solution dans 5 cm* de chlorure de m^thyldne, 420 mg de produit pr6par6 au stade pr6cWent, 

0,84 cm* de dim^thylsulfoxyde, 0,84 g de chlorhydrate de 1-[3-(dim6thyl amino) propyl] 3-6thyl carbodiimide. 

On agite la solution obtenue pendant 4 heures d la temperature ambiante. 

On ajoute 4 cm* d'eau d la solution. On agite 1 0 minutes et reprend avec 20 cm* de chlorure de methylene. 

On lave k Teau. On s^che sur sulfate de magnesium et evapore les solvanta. 
45 On chromatographie le produit obtenu sur silice en 6luant avec le melange ether isopropylique-triethyla- 

mlne (9-1). On obtient 130 mg de produit recherche. 

S\Bce 02 : Hydrolyse 

50 En operant comme au stade 02 de I'exemple 1, k partir de 1 30 mg du produit prepare ci-dessus, aprea 

chromatographie sur sflice (eiuant : ether isopropylique-triethylamlne (9-1)), on obtient 100 mg de produit 

recherche. 

ANALYSES 

IR : (CHQa sur Nicolet) 
55 OH : 3475 cnr* 

C=0 : 1745, 1714. 1689cm-< 

SM:(M + H)* = 588* 

RMN : (CDCb. 300 MHz. S ppm) 
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3,86 (Ha). 2.6 (H4). 1 .35 (6-CHs), 2.7 (6-OCH,), 3,1 (He). 2.97 (H10), 3,91 (H«), 1.22 (HiJ, 5,12 (H„), 0,86 (H„). 
4.32 (Hi). 3,18 (H'j), 2.46 (H'j), 2.26 (N-CH,), 3,57 (H'5). 
[alphalo = +2r (C = 0,5 %, CHCI3) 

5 EXEMPLE 4 : 9-[0-[(2-in6thoxy dthoxy) methyl] oximo] da 3-d«[(2,6-didtexy 3-C-m6thyl 3-0-iMthyl al- 
pha-L-ribo-h«xopyrano8yl) oxy] 6-O-mdthyl 3-[(ph6nylin6thoxy) imino] ^rythromycina 

On met en solution dans 10 on^ d'6thanol. 500 mg de produit prdparS d Texemple 2. On ajoute 172 micro- 
litres de triSthylamine et 543 mg de chlorhydrate de 0-benzylhydroxylamine. On porte au reflux. On maintient 

io le reflux pendant 4 jours. On ajoute 172 microlitres de tri6thylamine et 543 mg de chlorhydrate de 0-benzyl 
hydroxylamine. On maintient le reflux pendant encore 3 jours. On filtre le milieu rdactionnel. On 6vapore les 
solvants. On leprend le r^sldu au chlorure de mdthyldne et ^ Teau. On neutralise avec de Tammoniaque. On 
d^cante, extrait la phase aqueuse avec du chlorure de m^thyl^ne. On r^nit les phases organiques, les lave 
k reau, s^he sur sulfate de magnesium, filtre et concentre d sec On obtient 800 mg d^une huile que Ton chro- 

15 matographle sur sOice, en Sluant d'abord d Tac^tate d'^thyle seul, puis avec un melange AcOEtH'EA (99-1). 
On r^cup^re 500 mg d'un solide que Ton purifie par HPLC preparative. 
Eluant : ac6tonitrile-ac6tate d'ammonium 0,2M (4-1) 
On r6cup6re : 130 mg du produit recherche. 
RMN : (CDCW 300 MHz 

20 0,86 (t) ppm (CH3 6thyle). 0.90 d 1 .45 (les autres m6thyles). 2,27 (s) (N(Me)2). 2.90 (dq) (H10). -2.30 (m) (H^.), 
-3,28 (m) (H4 ou H5. blind6). 4,52 (q) (H2). 2.70 (s) (S-OMe). 3,54 (m) et 3,76 (m) (OCH2CH2O de MEM), -5.13 
(OCH2O de MEM el 0CH2<|)), 4,00 (s large) (Hi,). 4.59 (d) (Hv), 3,18 (dd) (Hy), 4,01 (d) (H5). 5,29 (dd) (Hi,), 
-7,31 (Ph6nyle). 

Spectre de masse : Pic mol^culaire (M+H)* = 796^ 
25 Spectre IR:(CHCl3 sur Nicolet) 

OH : -3600 cm-^ + associd complexe 

0=0: 1730* 
C=N: -1636" 
1606" 

30 Aromatique : 1494 " 

EXEMPLE 5 : 9-[0-[(2-m6thoxy 6thoxy) methyl] oxime] de 3-d«[(2,6-did«oxy 3-C-m6thyl 3-0-m«thyl al- 
pha-L-ribo-hexopyranosyl) oxy] 3-(hydroxy imino) 6-0-iii6tiiyl drythromyclne 

35 On met en solution dans 12,5 cm^ d'dthanol, 110 mg du produit pr6par6 §1 Texemple 4. On ajoute 52 mg 
de palladium d 10 % sur charbon actif. On maintient sous pression d'hydrog6ne pendant 2 jours. On ffltre. On 
6vapore. On obtient un produit que Ton purifie par chromatographie sur silice en 6luant avec le melange 6ther 
isopropyliqueHm6thanol-tri6thylamine (90-5-5). On r6cup6re 39 mg de produit recherchd (1 isomdre). 
RMN : (CDCW 300 MHz 

40 0.87 (t) ppm (CHa^thyle), 0,99 (d) 1,18 (d) 1,26 (d) 1,40 (d) (les autrea mdthyles). 1,23 (s) (12-Me). 1,36 (s) 
(6-Me). 2,23 (s) (N(Me)J, 2.90 (dq) (Hio). -2.30 (m) (H3. + 1 autre H). 4,49 (q) (HJ, 2.86 (s) (6-OMe), 3.38 (8) 
(OMe de MEM), 3,54 (m) et 3.76 (m) (OCH2CH2O de MEM), 5,15 (OCHjO de MEM), 4,56 (d) (H,.), 3.27 (dd) 
(Hi'), 4.05 (s large) 4,20 (d) (H5 et Hn), 5,31 (dd) (H13). -3.31 ; 4.39 (s) ; 1,80 (H mobiles), 
SM : Pic mol6culaire M^ = 705"^ 

45 iR:(CHa3SurNicolet) 
OH : -3590 cm-^ + associ^ 
C=0: 1725' 

EXEBflPl-E 6 : 9-[0-[(2-in6thoxy 6thoxy) methyl] oximo] da 3-d«(2,6-d idtoxy 3-C-mdthyl 3-O-mdthyl ai- 
50 pha-L-rflM-hexopyranosyl) oxy] 2-mdthyl 6-0-m6thyl 3-oxo drythromyclne 

STADE A ; 9-[0-[(2-m6thoxy 6thoxy) m6thyl] oxime] de 2'-0-ac6tyl 3-d^(2,6-did6oxy 3-C-m6thyl 3-0-m6- 
thyl alpha-L-ribohexopyranosyl) oxy] 2-mdthyl 6-0-m6thyl 3-oxo drythromycine 

05 On met en solution dans 1 cnrt^ de chlorure de m6thyl6ne, 0,1 g de produit pr6par6 d Texemple 2, stade C 
et 17 micro-litres d'iodure de m6thyle. On ajoute ensuite 0,046 g d'hydrog^nosulfate de t6trabutyl ammonium, 
0,20 cm^ d'eau et 0,27 cm^ d'une solution nomiale de soude. On agite pendant 5 heures. On extrait au chlorure 
de m6thyldne. On lave ^ I'eau. On rdunit les phases organiques, les sdches. On filre. On 6vapore d sec sous 



17 



EP 0 487 411 A1 

pression r6dulte. On reprend d I'ac6tdte d'dthyle etfiltre. On ^vapore d seclefiltrat. On obtient 130 mg de produit 
que Ton chromatographie sur silice en diuant avec le mdtange acetate d*6thy1e-tri6thylami ne (98-2). On obtient 
49 mg de produit recherchd rf = 0,2. 
ANALYSES 
5 RMN : (CDCI3, 300 MHz) 

On note la disparition du proton en 2 et une modification du proton H4. 
0.85 ppm (CHaC-CHj)). 0,99 - 1.28 - 1.88 ppm (CH3(-CH)), 1,25-1.36 - 1.50 ppm (CHjC-C)), 2,03 ppm (OAc), 
3.30 ppm (dq, J = 3 et 7 hz) (K*). 3.4 d 3,8 ppm (OCHaCHaO). 

10 STADE B : 9-[0-[(2-m6thoxy 6thoxy) methyl] oxime] de 3-d6[(2,6-did6oxy 3-CHm6thyl 3-0-m6thy1 alpha-L-ri- 
bo-hexopyranosyl) oxy] 2-m6thyl 6-0-m6thyl 3-oxo drythromycine 

On met en solution dans 5 cm^ de methanol, 0,095 9 de produit pr6par6 comme au stade A. On agite 24 
heures d temperature ambiante. On obtient 0,95 mg de produit que Ton purifie par chromatographie sur siiice 
15 en diuant avec le melange acetate d'6thyle-tri6thylamine (98-2). On obtient 46 mg de produit recherche. 
ANALYSES: 
RMN : (CDCI3, 300 MHz) 

On note la disparition des protons du groupe "OAc". 0,85 ppm (CH3{-CHJ), 0,99 - 1,18 - 1,23 - 1,35 ppm 
(CHst-CH)), 1,26-1 ,32 - 1 ,37 - 1 ,52 ppm (CH3(-C)), 2,82 ppm (6-OMe), 3,54 d 3,76 ppm (OCH2CH2O), 3,35 - 
20 4,33 ppm (H mobiles). 
SM:(M+H)-':705^ 

EXEMPLE 7 : 11,12-carbonate cycllque do 3-do[(2,6-dideo;^ 3-C-m6thyl 3-0-m6thyl-alpha-L-ribo- 
hexopyranosyl) oxy] 6-0-m«thyl 3-oxo Arythromycine 

25 

STADE A : 2'-ac6tate 11.12-carbonate cycllque de 3-0-de(2,6-dldeoxy 3-C-m6thyl 3-0-m6thyl-alpha-L-rlbo- 
hexopyranosyl) 6-0-m6thyl 6rythromycine 

A une suspension de 876 mg de 2 -acetate 4''-(phenylm6thyl carbonate) 11,12-carbonate cydique de 6- 
30 O-mdthyl ^rythromyclne (obtenu selon W. R. Baker, J. D. Clavk, R L Stephens et K. H. Kim, J. Org. Chem., 
1988, 53, 2340-2345) dans 25 cm^ de methanol, on ajoute 952 microlitres d'acide chlorhydrique 22°Be. On 
agite 16 heures ^ temperature ambiante, on 6vapore le methanol, neutralise le milieu avec de la soude 2N. 
On extraitavecdu chlorurede m^thyl^ne. sdche,filtreet6vapore^sec. On chromatographie Ier6sidu sur siiice, 
^luant acetate d^^thyle-tri^thylamine (95-5), on recueille 463 mg de produit recherche. 
35 Spectre de RMN : (CDCIa) 300 MHz 

0,87 (t) ppm (CH3 de r^thyle). 1.28 (s) (6-Me). 0,94 (d) - 1.11 (d) - 1,19 (d) - 1,24 (d) - 1.25 (d) (autres Me). 
1.49 (s) (12.Me), 2,06 (s) (OAc). 2.26 (s) (N(Me)2). 2.5 k 2.75 (Ha, H3., Ha), 2,95 (q) (H^o). 2.92 (s) (6-OMe), 
3.49 (m) (Hs. et H,), 3,70 (d,J=2.5) (HJ. 4,73 (s) (H,i). 4.58 (d,J=7.5) (H|.), 4,75 (dd) (Hy), 5.13 (dd) (H«). 

40 STADE B : 2'-ac6tat» de 11.12-carbonate cydique de 3-de[(2,6-dideoxy 3-C-m6thyl 3-0-m6thyl-alpha-L-ri- 
bo-hexopyranosyl) oxy] 6-0-m6thyl 3-oxo 6rythromycine 

A une solution de 368 mg du produit obtenu au stade A ci-dessus. on ajoute 962 microlitres de dimethyl 
sulfoxyde et 752 mg de chlorhydrate de 1-6thyl 3-(3-dim6thylamino propyl) carbodiimide (EDAC), on agite 20 
45 minutes d temperature ambiante et ajoute 742 mg de trifluoroacdtate de pyridinium et Ton poursuit Tagitation 
16 heures. On ajoute 10 cm^ d'eau, agite et extrait avec du chlorure de methylene, lave avec une solution de 
bicarbonate de sodium, sdche, filtre et ^vapore d sec. On chromatographie le r^sidu sur siiice, fluent acetate 
d'6thyle-tri6thylamine (98-2). On obtient 278 mg de produit recherche, utilise tel quel pour le stade suivant 

50 STADE C : 11,12-carbonate cydique de 3-de[(2,6-dideoxy 3-C-m6thyl 3-0-m6thyl-alpha-L-ribo-hexopyrano- 
syl] oxy) 6-0-m6thyl 3-oxo 6rythromycine 

On agite 16 heures d temperature ambiante 278 mg du produit obtenu au stade B. en solution dans 20 
cm^ de methanol. On 6vapore le solvant et chromatographie le residu (245 mg auxquels sont ajoutes 75 mg 
55 d*une precedente preparation) sur siiice, on obtient ainsi 254 mg de produit recherche que Ton cristallise dans 
I'ether pour recueillir 176 mg de produit attendu. 
[alphalo + 63'' (C = 0,45 %, CHCIs) 
Spectre de RMN : (CDCI3) 400 MHz ppm 
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2.65 (s) (6-OCH3). 2.68 (m) (Ha), 2.97 (q) (H10). 3.04 (q) (H4), 3.18 (dd) (H^). 3.81 (q) (HJ, 4.31 (d) (H,.). 4.18 
(d)(H5). 4.61 (H,i). 

EXEMPLE 8 : (9S) 3-d«[(2,6-did«oxy 3-C-in«thyl 3-0-m6thyl-alphft-L-rB)o-hexopyrano8yi] oxy) 9- 
5 d^oxo 6-(>indthyl 3-oxo 9-<1-pipdridinyi) 6rythroniyein« 

STAPE A : 9-deoxo 9Hmino 6-0-m6thyl 6rythromycine 

A une solution de 8,4 g de 9-oxime de 6-0-m^thyl drythromydne (obtenue selon EP 0180415} avec 220 
10 cm^ de methanol et 44 g d'ac6tate d'ammonium, on ajoute : 45.1 cm^ de chlorure de titane d 15 %. On agite 
3 heures d temperature ambiante, verse sur 500 cm^ de chlorure de methylene. On ajoute une solution ^ 10 
% de cartx>nate de potassium, filtre. d^nte, lave d Teau, sdche et 6vapore d sec On obtlent 7.08 9 du prodult 
attendu, que Ton utilise tel quel pour le stade sulvant. 

STAPE B : 9-amino 9-deoxo 6-0-m6thyl drythromycine 

7.0 g du prodult obtenu au stade precedent sont mis en solution dans 140 cm' d*acide ac^tique et r^duits 
catalytiquement en presence de 700 mg d'oxyde de platine d 80 %, sous atmosphere d'hydrogdne 6 une pres- 
sion de 1400 mbar. L'absorption tennin6e, on filtre, lave avec du chlorure de methylene et evapore e sec. On 
20 reprend avec du chlorure de methylene, lave avec une solution de bicarbonate de sodium, sdche et 6vapore 
^ sec. on obtient 6.71 g du prodult attendu que I'on utilise tel quel pour le stade suivanL 

STADE C ; 9-amlno 3-0-de(2.6-dideoxy 3-C-m6thyl 3-0-methyl-alpha-L-ribo-hexopyranosyl) 9-deQxo 6-0- 

m6thyl erythromycins 

25 

On agite pendant 5 heures d temperature ambiante. 2 g du prodult obtenu ci-dessus. avec 40 cm' d'eau 
et 1 cm' d'acide chlorhydrique 22''Be. On ajoute. ensuite, du chlorure de sodium puis amene d pH 8-9. avec 
de rammoniaque, On extralt avec du chlorure de methylene et amene ^ sec sous pression reduite. Le residu 
(2,2 g) est chromatographie sur silice, eiuant acetate d'ethyle-methanol-triethylamine (92-5-3). On obtient 1 ,22 
30 g du prodult recherche, utilise tel quel pour le stade suivanL 

STAPE P : (9S) 3-0-de(2,6-dideoxy 3-C-methyl 3-0-methyl-aIpha-L-ribo-hexopyranosyi) g-deoxo S-O-me- 
thyl 9-(1-piperidinyl) erythromyclne 

35 A une solution de 0.59 g du prodult obtenu au stade C, dans 2.6 cm' de methanol, on ajoute 0,28 cm' 
d*acide acetique et 0,6 cm' de glutaraldehyde e 50 % dans Teau puis 0, 1 25 g de cyanoborohydrure de sodium. 
On agite 1 heure 30 d temperature ambiante. On verse le milieu r6actlonnel sur 90 cm^ d'une solution aqueuse 
de phosphate monosodique d 5 %, extralt avec du chlorure de methylene, seche, filtre et evapore e sec. On 
obtient 0,7 g de residu que I'on chromatographie sur silice (eiuant acetate d'ethyle-triethylamine (98-2}). On 
, 40 obtient 328 mg de produit recherche. 
Spectre IR : (CHCI3 sur Nicolet) 
OH complexe 3490 - 3390 cm-^ 
0=0 1723 cnr^ 

Spectre de RMN : (CDCIa} 300 MHz 

46 0.85 (t) ppm (CHa ethyle}. 1.01 (s} (I2-CH3). 1,28 (s) (6-CH3). 2,72 (dq) (Hj), 3,84 (dl) (H3). z 1.54 (m) (H4). - 
3,39 (masque} (H5}. 3.10 (s) (6-OMe), 5,02 (dd) (H^). 1.47 (m) et 1,89 (m) (CH2 ethyle), 3.93 (s) (H^). 2,85 e 
3.1 (m) (H9 et H10). 2,65 (melange) et 2,86 (melange) (NCH2.) 4.62 (d) (Hr). 3.24 (dd) (Hy). 2,50 (m) (Hy), 1,27 
(m) et 1.66 (m) (CH2 en 4'). 3.53 (m) (Hb-). 

50 STAPE E : (98) 2'-acetate de 3-0-de(2.6-dideoxy 3-C-methyl 3-O-methyl-alpha-L-ribo-hexopyranosyl) 9- 
deoxo 6-O-methyl 9-(1-plperidlnyl) erythromyclne 

A une solution de 160 mg du produit obtenu au stade D, dans 9 cm' d'acetone, on ajoute 242,8 mg de 
carbonate de potassium et 1 72,7 micrditres d'anhydride acetique. On agite 72 heures d temperature ambiante. 
55 On coule le milieu reactionnel sur de la glace, extralt avec de rether. lave avec une solution de bicarbonate 
de sodium puis ^ Feau. seche et evapore d sec, on obtient 164 mg du pmduit recherche. 
Spectre IR : (CHCis sur Nicolet) 
OAc 1743 cm-< 
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lactone 1723 cnr^ 

OH - 3520 cm-i 

Spectre de RMN : (CDCI)} 250 MHz 

0,84 (t) ppm (CHs 6thyle), 1,05 1 1,30 (CHa des CH3CH). 2.1 1 (s) (OAc), 3.12 (8 large) (6-OMe), 2 5.01 (His), 
3,94 (s large) (H„). 2,6 d 3,1 (CH2N et Ha. H^. H10), 4.85 (d) (Hr), 4,65 (dd) (Hrh Z ^-^S (H*.). 

STAPE F : (OS) 2'acdtate de 3-de[(2,6-dideoxy 3-C-m6thyl 3-OHm6thyl-alpha-LHibopyrano8yl) oxy] 9-deoxo 
6-0-m6lhyl 3-oxo 9-(1-pip6ridlrryl) 6rythiomycine 

On op^re comme au stade B de Texemple 7, d partir de 207 mg de produit obtenu comme au stade E, en 
utilisant 489 microlitres de dimethyl suifoxyde, 374 mg de [1-^thyl 3-(3-dim6thyl aminopropyl) carbodiimrde] 
(E.DAC.) et 374 mg de trifluoroacdtate de pyridinium. Aprds chromatographie sur silrce (6luant 6ther isopro- 
pylique-m^thanol-tri^thylamine (95-5-5)) on obtlent 120 mg du produit attendu, utilise tel quel pour te stade sul- 
vant 

STAPE G ; (98) 3-de[(2,6-dideaxy 3-C-m6thyl 3-0-m6thyl-aIpha-L-ribo-hexopyianosyl) oxy] 9-deQxo 6-0- 
m6thyl 3-oxo 9-(1-pip6ridinyI) 6rythromycine 

On opdre comme au stade C de I'exemple 7, & partir de 120 mg du produit obtenu au stade E, ci-desstis. 
Aprds chromatographie sur silice (^uant 6ther isopropylique^^thanol4ri6thylamine (95-5-5)) puis Micfobon- 
dapack ® C18 ^luant : ac6toni1rile-eau (80-20) (avec 0,075 % d'acide trifluoroacStique). on obtient 70 mg du 
produit recherche, 
[alphalo + 39" (C = 1 % CHCI3) 
Spectre de RMN : (CDCI3) 300 MHz 

0,88 (t) ppm (CHs 6thyle), 1.08 (s) (12-Me). 1.23 (s) (6-Me), 1,01 d 1.28 ; 1.44 (d) (CH, des CH3CH), 2,34 (s) 
(N(Me)2), 2,5 d 2,8 (CH2N, el autres), 3,13 (s) (OMe). 3,51 (m) (H^ et Hy). 3,22 (s) (Hir). 3,98 (q) (Ha), 4.35 
(d) (Hr), 4,78 (d) (Hs), 5.05 (dd) (H«). 

EXEMPLE 9 : (98) 9-amlno 3-'de[(2,6-dideoxy 3-C-m«thyl 3-0-m«thy1-alpha-L-ribo-hexopyranosyl) 
oxy] 9-deoxo 6-0-m6thyl 3-oxo drythromyeine 

STAPE A : 2Hph6nylm6thyl carbonate) de 3-0-de(2,6-dideoxy 3-C-m6thyl 3-0-m6thyl-alpha-L-ribo-hexopy- 
ranosyl) 9-deoxo 6-0-mdthyl 9-[[(ph6nylm6thoxy) carbonyl] amino] drythromyclne 

A un m^ange de 1,5 g de produit obtenu au stade C de Texemple 8 avec 1 1 cm^ de dioxanne et 0,88 g 
de carbonate de potassium, on ajoute 0,8 cm^ de chlorofonmiate de benzyle. On agite 5 heures ^ temp^ratue 
ambiante et ajoute 0,44 g de carbonate de potassium et 0,4 g de chloroformiate de benzyle. On poursuit I'agi- 
tatlon encore 2 heures. reprend avec du chlorure de m^thyl^ne, lave d Teau, sdche et 6vapore d sec sous vide. 
On chromatographie le r^sidu (2,5 g) sur silice (6!uant : chlorure de m6thyl^ne-m6thanol-tri6thylamine (96-3- 
1)). On obtient 1,71 g du produit recherche, utilise tel quel pour le stade sulvant. 

STAPE B : (9S) 2'-(ph6nylm6thyl carbonate) de 3-de[(2,6-dldeoxy 3-C-m6thyl 3-0-m6thyi-aIpha-L-rlbo-hexo- 
pyranosyl) oxy] 9-deoxo 6-0-m6thyl 3-oxo 9-[[(ph6nylm6thoxy) carbonyl] amino] 6rythromyclne 

On op^ contme au stade B de I'exemple 7, d partir de 2 g de produit obtenu comme au stade A cl-dessus, 
en utilisant 1,5 cm^ de dimdthylsulfoxyde, 1 .8 g de E.D.A.C. et 1,8 g de trifluoroac^tate de pyridinium. Apr^s 
chromatographie sur silice (6luantchlomre de m6thyldne-m6thanol (97-3), on obtient 757 mg de produit recher- 
che, utilise tel quel pour le stade suivant 

STAPE C : (93) 3-deC(2.6-dideoxy 3-C-m6thyl 3-0-m6thyl-aIpha-L-fibo-hexopyranosyl) oxy] 9-deoxo 6-0- 
mdthyl 3-oxo 9-[[(phenylm6thoxy) carbonyl] amino] drythromycine 

On opere comme au stade C de I'exemple 7, & partir de 0,75 g du produit obtenu ci-dessus. Apr^s chro- 
matographie sur silice. on recueille 372 mg du produit recherche, utilise tel quel pour le stade suivant 
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STAPE P : (9S) 9-amino 3-de[(2,6-dideoxy 3-CHm6thyi 3-0-m6thyl-alpha-L-ribo-hexopyranosyl] oxy) 9- 
deoxo 6-0-m^thyl 3-oxo 6rythromycine 

On agite 24 heures sous pression d*hydrogdne (1 ,5 bar) 1 50 mg du produit obtenu au stade E, 6 cm^ d'acide 
s ac^tique et 150 mg de palladium ^ 9,5 % sur charbon actif. On filtre, lave avec de T^thanol et ^vapore d sec. 

On reprend le r^sldu avec du chloaire de m^thyldne, lave avec de la soude 2N puis d I'eau, sdche et 6vapore 

d sec. Aprds chromatographie sur silice (6luant chlorofbrmeHmdthanot-ammonlaque (9-1-0.1)} on obtient 50 

mg du produit recherche. 

Spectre de RMN : (CDCIa) ppm 
10 1.88 (Ha). 1,94 (H„), 2.48 (H3.). 2,55 (H»), 3,08 (H4), 3.28 (Hy). 3,65 (H,t). 3.8 (H,), 4,3 (Hr). 5,13 (Hi,), 

EXEMPLE 10 : 11,12-dldeoxy^3-de[(2,6Klideoxy^3-CHn6thyl-3-0-mdthyl<dpha-L-ribohexopyra 
oxy]-6-0-in6thyl-3-oxo-1 2,11-[oxycarbonyl[(1-ph4nylbutyl)lmino]] 6rythromycina 

15 Stade A : 2'-acetate de 1 1 ,12-dideoxy-3-0-de(2,6-dideoxy 3-C-m6thyl 3-0-m6lhyl-alpha-L-ribohexopyranno- 
syl)-6-0-m6thyl-12,11-[oxycarbonyl[(4-ph6nyibutyl) imino]] Erythromycins 

On introduit 849 mg de 2'ac6tate-4"-(ph6nyl methyl carbonate) de 11,12-dideoxy-8-0-m6thyl-12,11-[oxy- 

carbonyl [(4-ph6nylbutyl)imino]l Erythromycine dont la preparation est d^crite ci-apr^s dans une solution ren- 
20 femiant 13 cm^de methanol et0,23 cm* d'acide chlorhydrique concentre. On maintient le melange r6actionnel 

sous agitation pendant 48 heures ^ la temperature ambiante. On Evapore le methanol sous pression reduite 

et ajoute 10 am' d'acdtate d'dthyle. On glace, neutralise et decants. On extrait la phase aqueuse de Tacetate 

d^ethyle, lave et sEche. On obtient 828 mg d'un produit que Ton chromatographie sur silice : eiuant acetate 

d'ethyle, methanol (95-5). On obtient ainsi 339 mg du produit recherche. 
25 Spectre IR dans CHCI, 

OH 3818cnri 
3594cnrri 

C=0 1740cm-i 
1711cm-i 
30 CeHsC 1492cnri 

Spectre de masse pic molEculaire 789.6 = MH^ 

Spectre RMN CPCI3 300MHz 

2,45-2.8 (m) CHaPh+Hj+Hs+Hrax 

3,42 (dd) H3 
36 3,65 (m) CH2N-C=0 

4,76 (dd) H2.ax 

7,11-7,28 aromatiques 

Stade B : Z-acetate de 11,12-dideoxy-3-de[(2.6-dideoxy 3-CHm6thyl 3-OHfnethyl-alpha-L-ribohexopyrano8yl) 
40 oxy]-6-0-methyl-12,1 1-[oxycarbonyl[(4-phenylbutyl) imino]] erythromydne 

On verse & 21° C, une solution renfermant 300 mg de produit prepare au stade precedent et 2,15 cm* de 
chlorure de methylene dans une suspension renfermant 0,4 cm* de DMSO, 1,6 cm* de chlorure de methylene 
et 438 mg d'EDAC. On maintient le melange reactionnel sous agitation d la temperature ambiante pendant 30 
45 minutes. On refroidit d 15^ C et introduit une solution de 438 mg de trrfluoroacetate de pyridinium dans 1 ,5 cm' 
de chlorure de methylene. On lave par une solution de bicarbonate de sodium puis d Teau, seche et 6vapore 
^ sec. On obtient 348 mg d'un produit que Ton utilise tel quel dans le stade suivant. rf = 0.13. 
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RMN CDCI3 
2,07 (a) 

3,00 
3,89 (q) 
3,66 (m) 

7,10 h 7,30 
4,74 (dd) 

STADE C : 1 1 J2-dideoxy^3-de[(2.6-dideoxy-3-C-m6thyl-3-0-m6thyl-alpha-LHrtbohexopyra oxyl)-6-0- 
m6thyl-3-oxo-12,11-[oxycart)onyl[(4-ph6nyllxityl)imin 

On met en suspension 278 nng de produit pr6par6 au stade pp6c6dent dans 3 cm^ de nn6thanol. On main- 
tient le m6lange r6actionnel sous agitation pendant 60 heures ^ la temperature amblante. On chromatographie 
sur slice en 6luant avec le melange acdtate d'6thyle-m6thanol (95-5). On dvapore le methanol sous pression 
r^duite. On obtient 280 mg d'un produit que Ton chromatographie avec un melange chlonire de m6thyl6ne 
methanol (9-1). On obtient 133mg de produit recherch*. 
Spectre IR : 
OH : 3440cm-^ 
0=0 : 1747cm-i 
1711cm-i 

RMN 

2,49 (dd) H3. 
3.20 dd Hr 
3,10 H4 
3,86 H2 

Preparation du produit de dfepartde I'exemple 10. 

On introduil sous atmoshdre d'argon, 830 mg de 4-phenyl-butylamine dans une suspension renfermant 
1,17 g de 2'-acetate-12-{1H-imidazole-1-carboxylate)-4MPhenylm*thyl carbonate) de 10,11-didehydro-11- 
deoxy-6-0-m6thyi-6rythromycine prepare comme indiqu6 dans J. Org. CHem. (1988) 53,2340-2345, 2,7 cm* 
de cyanure de methylene et 0,27 cm^ d'eau. On maintient le melange r^actionnel sous agitation pendant 2 heu- 
res ^ 50^ On ajoute 150 cm^ de chlorure de methylene, et refroidit au bain de glace. On ajoute 30 cm^ d'une 
solution de phosphate acide de sodium 0,5 M. On d6cante, exlrait au chlorure de m6thyl6ne. lave, s^che et 
evapore d sec. On chromatographie sur silice le produit obtenu : 6luant acetate d'ethyle-methand (95-5). On 
obtient 952 mg du produit recherche. 
Spectre IR 
0=0 1739 cm-^ 
1711 cm-< 
CeHsC 1495 cnrr< 
Spectre Ultra-violet 
lnf:216nm E, = 103 
inf : 259 nm Ei = 4,5 
inf : 266 nm El = 3 
Spectre de masse 
pic moieculaire = 1081,7 = MK" 
Spectre RMN 
Dans CDCI3 sur 400 MHz. 



ppm 
OC CH3 



«4 



1 



H aromatique 
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2,5 A 2,8 N CH2C^H5H3H3, 

3 , 66 C NCH2 



3,60 H^t 
710 ii 7,25 CgHg (CH2)4 

7,35 CgH5 CHjO 

EXEMPLE11 : 1 1,12-dideoxy-3<lo[(2,6<lid60xy-3^:Hn6thyl-3-0^6thyl<dpha-L-ribohexopyrann^^ 
oxy]-6-OHndthyl-3K»xo-12,11-[oxycarbonyl[[2-[mdthyl(ph6nylm6thyl)amln^^ dthyQ Imino]] drythromy- 
clno 

15 Stade A : 1 1 ,12-dideoxy-3-0-de(2,6-dideoxy 3-C-m6thyl 3-0-m6thyl-alpha-L-ribohexopyranosyl)-6-0-m6thyl- 
12,11 -[oxycajftx)nyl[[2-[m6thyl(ph6nylm6thyl)arnlno]6lhyi]imino]] ^rythromycine 

On maintient sous agitation pendant une heure ^ la temperature ambiante 460 mg du produit pr^par^ ci- 
apr6s (preparation du produit de depart de rexemple 11), 9,2 cm^ de methanol et 0,23 cm^ d'une solution 
20 d'acide chlorhydique concentre, puis 48 heures e la temperature ambiante. On repnend le r6sidu k Teau puts 
au chloaiie de methylene. On amene d PH basique. On decante. extrait la phase aqueuse au chlorure de 
methylene. On lave, sMie et evapore d sec. On obtient 432 mg d'un produit que Ton chromatographie sur 
silice : eiuant acetate d'^thyle-mdthanole (9-1). On obtient ainsi 312 mg du produit recherche. 
Spectre IR : 
25 OH: 3618 cnr^ 
3594 

0=0: 1742 cnr< 
1709 cm-< 
RMN dans CDC\^ sur 300 MHz 



1,42 (s) 6He 
1,24 (s) 12Me 
2,20 (S) CH3-N< 
3 , 48 (d) -3 , 77 (d) >N-CH2-C^H5 
3,80(jQ)-3,95(m) J'N'^H^ 

0 



3,40 - CH^ . 



CH3 



4,74 Hg, 



StedeB : 2'-acetatede 11,12-dldeoxy-3-de[(2,6-dldeoxy-3-C-m6thyl 3-C-m6thyl-alpha-LHrlbohexopyranosyl) 
oxyJ-6-0-m6thyl-12,11-[oxyca^bonylp^m6thyl(ph6nyl methyl) amino] ethyl] Imlno]] erythromydne 

50 On ajoute h 20^*0 200 mg du produit prepare au stade precedent en solution dans 1 ,4 cm^ de chlorure de 

methylene dans une suspension renfenmant 286 mg d'EDAG, 0,26 mg de DMSO et 1,2 cm' de chlorure de 
methylene. On maintient le melange reactionnel sous agitation pendant 30 minutes k la temperature ambiante. 
On refroldit k 14''C et Introdult k cetts temperatura une solution ranfennant 286 mg de trifluoroacetate de pyrl- 
dinlum et 1,3 cm^ de chlorure de methylene. On agite pendant 30 minutes k ^5°C et lalsse revenlr k la tempe- 

ss nature ambiante. On traite avec du bicarbonate de sodium, dOue au chlorure de methylene, lave, seche et 
evapore k sec. On obtient 350 mg du produit recherche brut que Ton purifie par chromatographie sur silica 
eiuant : acetate diethyl a-methanol (95-5). On obtient 145 mg de produit recherche : 
Spectre UV dans EtOH 
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max 258 nm s.= 400 

dans EtOH-NaOH 0,1N 

max 292 nm s.= 20100 

Presence p ceto ester 

RMN 



2,17(s) 



2,25(s) 

3,48(d)'3,70(d)N-CH2-* 
3,80 
3,87 

4,74 (dd) 
7,17 k 7,30 

StadeC : 1 1 ,12-dldeoxy-3-de[(2,6-dldeoxy-3-CHm6thyl 3-0-methyl-alpha-L-ribohexopyranosyl) oxy] 6-0-m6- 
thyl-3-oxo-12.11-[oxycarbonyl [[2-[m6thyl(ph6nylm6thyl) amino] ethyl] imino] erythramycine 

On n^lntlentsous agitation pendant une nuit^ la temperature ambiante 106mgdu produit prepare au stade 
precedent et 6 cm' de methanol. On maintient le melange reactionnel pendant une nuit a la temperature 
amblante. On dvapore ie methanol. On obtlent 106 nr^ d'un produit que I'on chromatographle sur sllice diuant : 
acetate d'^thyie-trl^thylamlne (95-5) on obtient 55 mg du produit recherchi. 
Analyse pour C4iHe9 N3O10 = 759-99 
RMN: 



.N.CH3 
1 



H2 

O-C-NCCH,) 
it * 
O 

aromatiques 



1,34 (s) 12 Me 

1,48 (s) 6 Me 

2,18 (s) ly^^^ 



I 

CH3 



2,27 (s) 

CH3 

3,00 k 3,24 et 

3,57 (s) Hj^i 

4,23 (d) et 4,28 (d) H^. et H5 

2,48 H3 et CH2« 

Pr6paratlon du produit de depart de I'exemple 1 1 

11.12-dideoxy-6-0-m6thyi-12,11-[oxycarbonyi[I2-[methyl(ph6nyl-methyl) amino] §thyl] imino]] 6rythromy- 

cine 
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Stade A : 11.12-dideoxy-6-0-nr^thyl-12.11-[oxycarbonyl[[2-[(ph6nylm6th^^ amino] 6thyl] imino]] 6rythromy- 
cine 

On inlroduit 1,1 g de 2'-ac6tate-12-(1H-imida20le-1-carboxylate)-4"-(ph6nylm6thyl carbonate) de 10,11- 

5 dldehydro-11-deoxy-6-0-m6thyj-6rythromycine, dans un m6lange de 2,7 cnrP de cyanure de m6thyte et 0,27 
cm* d'eau. On introduit 1 ,8 cm^ de N-benzyl6thyl^nediamine. On maintient le melange r^actionnel sous agita- 
tion ^ 50''C pendant 5 heures. On dilue au chlorure de mdthyldne et refroidit au bain de glace. On ajoute 30 
cm* d'une solution 0,5 M de phosphate monosodique. On d^ante, extrait au chlorure de mdthyldne, lave, 
sdche et dvapore d sec. On obtient 1 .6 g de produit que Ton purifie par chromatographie sur silica diuant acetate 

10 d'^thylem^thanol (98-2). On obtient 800 tng de produit recherche. 
Analyses physiques 
Spectre infra-rouge 
C=0 1739 cnr< 
1710 cnri 

15 CbHs 1494 cm-1 
Spectre de masse 
Pic mol6culaire = 1082 = MH* 
Spectre RMN 
Dans CDCI3 sur 300 MHz 

20 3,07 (q) H10 
3,34 (s) 3'OMe 

3.61 (s) H„ 

3,83 (m) CH2N-C=0 et N-CHjPh 

7, 1 4 d 7,35 aromatiq uesN-CH2Ph 

25 

Stade B : 11,12-dideoxy-6-0-m6thyl-12.11-[oxycarbonyl[[2-[m6thyl(ph6nylm6thyl) amino] 6thyll imino]] 
6rythromycine 

On ajoute 50 cm* d'une solution d'aldehyde formique d 37 % et de Tacide formique dans une solution ren- 
30 fenmant 1 3 cm* de chlorure de m^thyldne et 0,60 g du produit pr6par6 au stade pr6c6dent On agite le m^ange 

rfeactionnel sous agitation pendant 4 heures ^ la temperature ambiante puis d 70^0 pendant 7 heures. On dflue 

au chlorure de methylene, ajoute de I'eau et neutralise avec du bicarbonate de sodium. On d^cante, lave, s^che 

et 6vapore d sec. On chromatographie sur silice : ^uant ac6tate d'^thyle-m^thanol (95-5). On obtient 480 mg 

de produit recherche. 
35 Analyses 

Spectre IR : 

C=0 1737 cm-1 
1708 cm-1 

CbHs 1494 cm-< 
40 SM: 

Mhr= 1096.9* 

Spectre RMN : 

1,12 (s) 12 Me 

1,40 (s) 6 Me 

45 2,19 CH3-N N 

2,96 (s) 6.0 Me 

3.62 (si) Hi, 
4,30 (m) H5. ax 
4,73 (dd) ht- ax 

so 7, 1 5 d 7,39 aromatiq ues 
2.87 H2 

EXEMPLE 12 : 9-[0-(2-bromo^thyl) oxime de 3-d4 [(2,6-did6oxy 3-C-m6thyl a-O-mdthyl alpha-L-ribo- 
haxopyranosyl) oxy] 6-0-m6thyl 3-oxo drythromycine 



55 



A 1 ,1 8 g de produit obtenu d I'exemple 3 dans 20 cm* de m6thanol, on ajoute 880 mg puis 440 mg d'hydro- 
bromure de 2-bromo6thyloxyamine aprfes 24 heures d'agitation, d temperature ambiante en maintenant le pH 
= 3. On agite 1 8 heures suppiementaires et ajoute 30 cm* d*eau, essore les cristaux, les lave ^ I'eau, les stehe 
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d 60'C et obtient 1,2 g de {9R) 9-d6oxo 12-d6oxy 3-d6 (2,6-did6oxy 3-C-fn6thyl 3-0-fn6thyl alpha L-rlbo hexo- 
pyranosyl) oxy] 9,12-6poxy 9-m6thoxy ^thromycine (F - 188-190''C} dans 10 cm^ d'eau et ajoute de rammo- 
niaque concentre jusqu'd pH = 11 -1 2. On extrait & I'ac^tate d*6thyle, concentre sous pression r6duite et obtient 
1,0 g de produrt attendu. F = 150-152'*C. 
8 Spectre RMN (ppm) CDCI3 : 



0.86 (t) 


CHa ^thyle 


1,23 (s) 


12-Me 


1,40 (s) 


6-Me 


2,26 (s) 


N(Me)2 


2,45 (m) 


H3 


2,60 (pi) 


Hid 


2,76 (s) 


6-OMe 


3,13 (m) 


H4 


3,1a (dd) 


Hr 


3,52 (m) 


CHjBr 


3,55 (m) 




3,70 (m) 


Ha isom. E 


3.86 (q) 


H2 


3.90 (d) 


Hi, 


4J8 d 4,35 


H'l, Hs et NOCH2 + 1H mobile 


5,17 (dd) 


His 


3,26 (s) 3.45 


H mobiles. 



EXEMPLE 13 : (E) 9-0-[2-[[2-(1-pyrrolidinyl «thyl] amino] «thyl] oxime de [(2,6-dld6oxy 3C-m6- 
25 thyl 3-0-m6thyl alpha-L-rlbo hexopyranosyl) oxy] 6-O-mdthyl 3-oxo ^rythromyclne. 

On agite 0,3 g du prodult obtenu ^ Texemple 12 et 3 cm^ de N-amino6thyl pyrrolidine pendant 72 heures 
^ temperature amblante, on ajoute 5 cm^ d'6thanol et agite 24 heures suppldmentaires. 6vapore sous pression 
r6durte, chromatographie I'extraitsec (0,35 g) sur silice (fluent : dc6tated'6thylem6thanol-tridthylamine 90-8-2) 
30 et recueille 0,204 g du prodult recherchd. 
Spectre RMN (ppm) 300 MHz CDCIs : 



35 



0,86 
0,98 
1,22 



CH3-CH, 

8-CH3 

12-CH3 



40 



1,38 

1,75^2,49 
2,26 



6-CH3 

Les CH2 du 



pyrrol idinyl 



2,4 a 2,6 
2,74 
2,8 ^ 3 
4,0 & 4,2 




46 



J 



1 



O-CHj-CH^-NH 



J 



50 



3,19 
3,86 



5,17 
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En operant comme h I'exemple 12 k paitlr du prodult obtenu d I'exemple 3 et du d^rlv^ d'hydroxylamine 
approprl6 sous fonme de chlorhydrate, on a pr6pard les prodults des exemples sulvants : 
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EXEMPLE 14 : (E) 9-0-[(2-pyridinyl) methyl] oxime do [(2,6-did6oxy 3C-indthyl 3-O-indthyl alpha- 
L-ribo hoxopyranosyl) oxy] G-O-mdthyl 3-oxo drythromyclna. 

F = 167-169*C. 

EXEMPLE 15 : (E) 9-0-[(3>di methyl 4-i80xazolyl) methyl] oximd de 3-d6 [(2>diddoxy 3C-m«thyl 3-0- 
mdthyl alpha-L-ribo hexopyranosyl) oxy] 6-0-m6thyl 3-oxo drythromycine. 

F = 222-224'*C. 

EXEMPLE 16 : (E) 9-0-[(4-nitropMnyl) methyl] oxima da 3-d4 [(2,6-did6oxy 3C-in6thyl 3-0-m6thyl al- 
pha-L-ribo haxopyranosyl) oxy] 6-0-m6thyl 3-oxo drythromycina. 

Rf = 0.40 (C2CI2-MEOH-9-I) 

EXEMPLE 17 : (E) 9-oxima do 3-d6 [(2,6-diddoxy 3C-m6thyl 3-0-m4thyl alpha-L-ribo haxopyranosyl) 
oxy] 6-0-in6thyl 3-oxo drythroitiycina. 

F = 268-270°C. 

En operant comme d rexempie 13 d partir du d6riv6 bromd obtenu d Texemple 12 et des rdactife amines 
appropri^a, on a pii6par6 lea produita des examples suivants : 

EXEMPLE 18 : 9-0-[2-(dldthylamino) «thyl] oxima da 3-dd [(2,6-didtoxy 3C-iii4thyl 3-0-in4thyl alpha- 
L-ribo haxopyranosyl) oxy] 6-O-mdthyl 3-oxo drythromycina. 

F = 158-160°C. [alphalo = + 2,5 (C = 0,5% CHCI3) 

EXEMPLE 19 : 9-0-[2-(1 -pyrrol id inyl) dthyl] oxima da 3-d6 [(2>didtexy 3C-m6thyl 3-0-m6thyl alpha- 
L-ribo haxopyranosyl) oxy] 6-O-mdthyl 3-oxo drythromyclna. 

F = 210-212«C. [alphalo = + 8.5 (C = 0,85% CHCy 

EXEMPLE 20 : 9-0-[2-(1-az6tldinyl) dthyl] oxime de 3-d4 [(2,6-dld6oxy 3C-m6thyl 3-0-m6thyl alpha-L- 
ribo haxopyranosyl) oxy] 6-O-mdthyl 3-oxo drythromycine. 

Rf = 0,37 (AcOEt-MEOH-TEA 90-5-5) 

EXEMPLE 21 : 9-0-[2-(4-morpholinyi) dthyl] oxime de 3-d6 [(2,6-dld6oxy 3C-m6thyl 3-0-m«thyl alpha- 
L-ribo haxopyranosyl) oxy] 6-O-mdthyl 3-oxo drythromyclne. 

F = 198-200^0. [alphalo = + 5^ + 8 (C = 0.85% CHa,) 

EXEMPLE 22 : 9-0-[2-(1-pip6ridinyl) 6thyi] oxime de 3-dd [(2,6-dldtexy 3C-m6thyl 3-0-m6thyl alpha-L- 
ribo haxopyranosyl) oxy] 6-0-m4thyl 3-oxo drythromyoine. 

F = 194-196*0. [alphalo = + 10' (C = 0.6% CHCI3) 

EXEMPLE 23 : (E) 9-0-|2-(propyl amino) 6thyl] oxime de 3-d6 [(2,6-dld6oxy 3C-m6thyl 3-0-m«thyi al- 
pha-L-ribo haxopyranosyl) oxy] 6-0-m6thyl 3-oxo 4rythromyclne. 

Rf = 0.34 (AcOEt-TEA 95-5) 

EXEMPLE 24 : <E) 9-0-[2-[[2-(dim«thylanilno) «thyl] amino] 4thyl] oxime de 3-dd [(2,6-dld«oxy 3C-m4- 
thyl 3-0-m«thyl alpha-L-ribo haxopyranosyl) oxy] 6^m6thyl 3-oxo ^rythromycine. 

Rf = 0,17 (AcOEt-MEOH-TEA 80-10-10) 
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EXEMPLE 25 : (E) 9-0-[2-(4-in6thyl 1-pip«razinyl) dthyl] oxime do 3-d6 [(2,6-did6oxy 3C-mdthyl 3-0- 
mdthyl alpha-L-rlbo hexopyranosyl) oxy] 6-0-m6thyl 8-oxo 6rythromyclne. 

F = 160-162^C. [alphalo = - 3" (C = 0,4% MEOH) 

EXEMPLE 26 : (E) 9-0-[2-[[3-(dim«thylainino} propyl] amino] «thyl] oxime da 3-d« [(2,6-did6oxy 3C- 
mdthyl 3-0-m6ttiy1 alpha-L-rlbo haxopyranosyl) oxy] 6-0-in6thyl 3-oxo drythromyclno. 

[alphalo = + 6' (C = 1% CHCI3) 

EXEMPLE 27 : (E) 9-0-[2-[[2-(1-pip6ridlnyl) dthyl] amino] 6thyi] oxima de 3-dd [(2,6-did6oxy 3C-m6- 
thyl 3-0-m«thyl aipha-L-ribo haxopyranosyi) oxy] 6-0-m6thyl 3-oxo drythromyclna. 

[alphalo = + 4MC = 0.7% CHCU) 

EXEMPLE 28 : (E) 9-0-[2-[(1-mdthyidthyi} amino] 6thyl] oxime do 3-d6 [(2,6-did6oxy 3C-m«thyl 3-0- 
m^thyi alpha-L-rlbo haxopyranosyi) oxy] 6-0-m6thyl 3-qxo drythromyclne. 

F = 188-190«C. [alphalo = + 7^ (C = 1% CHCy 

EXEMPLE 29 : (E) 9-0-p-(h©xahydro IH-azdpln-l-yl) *thyi] oxima da 3-d6 [(2,6-did6oxy 3C-m6thyl 3- 
0-m«thyi aipha-L-ribo haxopyranosyi) oxy] 6-O-m^thyl 3-oxo drythromycina. 

F = 206-208X. [alphalo = + 1,2^(0 = 0,85% MEOH) 

EXEMPLE 30 : (E) 9-0-(2-amino«thyl) oxima da 3-d« [(2,6-dldtexy 3C-m6thyl 3-0-m6thyl alpha-L-ribo 
haxopyranosyi) oxy] 6-0-mMhyl 3-oxo drythromycina. 

F = 190-192X. 

EXEMPLE 31 : (E) 9-0-[2-[(2-propynyl) amino] dthyl] oxima da 3-di [(2,6-dld6oxy 3C-m6thyl 3-O-md- 
thyl alpha-L-ribo haxopyranosyi) oxy] 6-0-m6thyi 3-oxo ^rythromycina. 

F = 152-154X. 

EXEMPLE 32 : 9-0-[2-I(ph*nyimdthyl) amino] 6thyi] oxima da 3-d6 [(2,6-did6oj^ 3C-m6thyl 3-0-m6- 
thyi aipha-L-rlbo haxopyranosyi) oxy] 6-0-mdthyi 3-oxo drythromycina. 

F = 200 puis 222-224«C. [alphalo = + 2« (C = 1% MEOH) 

EXEMPLE 33 : (E) 9-0-[2-[mdthyi (phinyimithyl) amino] «hyl] oxima da 3-d6 [<2,8-did«oxy 3C-m«thyl 
3-0-m6thyl aipha-L-ribo haxopyranosyi) oxy] 8-0-m«thyl 3-oxo drythromycina. 

F = 130-135«C. [alphalo = + IS"* (C = 0.9% MEOH) 

EXEMPLE 34 : (E) 9-0-I2-[[3- (diethyl amino) propyl] mdthyl-amino] 6thyl] oxima da 3-dd [(2,6-diddoxy 
3C-m6thyl 3-0-m6thyl alpha-L-rlbo haxopyranosyi) oxy] 8-0-m6thyl 3-oxo drythromyclna. 

Rf = 0,2 (CH2a2-MEOH-NH40H 90-10-1) 

EXEMPLE 35 : (3S) 9-0-[2-(dim6thylamlno) dthyi] oxim© do 3-0-d6 [(2,6-dld6oxy 3C-m6thyl 3-0-m^ 
thyl aipha-L-ribo haxopyranosyi) oxy] 6-0-m«thyl 3-oxo ^rythromycina. 

On chauffe au reflux pendant 4 heures una solution da 0,59 g du produit obtenu au stade A de Texemple 
3 et 0,27 g de chlorhydrate de N,N-dim6thylamlno6thoxyamine dans 12 cm* de methanol. On reprend avec de 
r^thanol aqueux et am6ne pH = 8-9 avec de rammoniaque. d6cante, lave, s6che, filtre et 6vapore d sec sous 
pression r^duite. On chromatographie le rdsidu (0,76 g) sursilice (6luant ; ac6tate d'6thyle-tri6thyiamine 95-5) 
et recueille 1 58 mg de produit attendu cristaliis^ dans Thexane. F = 156*'C. 
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Spectre RMN 300 MHz (CDCI3} : 
0,87 (t) CH3 6thyl© 

1.33-1.41 (8) 6et12m6thyle 

2.72 {d.q) H2 
5 3,48 {d,J=10.5Hz) H, 

-3J2(cl.J=1,5Hz) Hs 
4,32 <d.d) H« 
1,84(d.J=1Hz) lOmdthyle 
5,77 H„ 
fO 4,21 OCH2 
2,66 CH2N 
4,39 (d) H'l 
3,25 (dd) H'l 
2,48 (m) H'a 

15 

EXEMPLE 36 :(E) 9-0-[2-(diin6thyl amino) 6thyl] oxime de 3-<l6 [(2p6-didtexy 3C-m6thyl 3-O-mdthyl al- 
pha-L-ribo hmopyranosyl) oxy] 11-dtexy 10,11-did6hydra S-O-m^thyl 3-oxo ^rythromyclne. 

Stade A : Acetate de (3S) 9-0-[2-(dim6thyIamino) 6thyl] oxime de 3-0-d6 [(2,6-did6oxy 3C-m6thyl 3-0-m6- 
20 thyl alpha-L-ribo hexopyranoayl) oxy] 6-0-nn6thyl drythromycine. 

On agite 24 heures d temp^ature ambiante 228 mg du produit obtenu d f*exemple 35, 96 mg de carbonate 

de potassium et 0,05 cm* d'anhydride ac6tique dans 4 cm' d'ac6tone. On ajoute encore 19 mg de carbonate 

de potassium et 0,010 cm^ d*anhydride ac^tique et agite 4 heures. On verse le m^ange n^actionnel sur de la 
25 glace et amdne & pH = 8-9 avec de Tammoniaque. On extrait avec du chlorure de mdthyldne. sdche, filtre et 

dvapore d sec sous pression rdduite. On obtient 250 mg de produit que Ton chromatographie sur silica (6luant : 

acetate d'6thyle-tri6thylamine 95-5) et recueille 1 75 mg du produit recherche. 

Spectre RMN 300 MHz (CDCI3 

0,86 (t) 15m6thyte 
30 0,90 (d) 6m6thyle 

1.25-1.40 6et12m6thyle 

1.83{d.J=1Hz) IOCH3 

2,06 (s) OAC 

2.73 Hj 
35 3,41 (d,J=10Hz) H3 

4,91 (dd) Hi3 

5.74 (d.J=1Hz) H11 
4,18 (t) OCH2N 
2,66 CH2N 

40 4,60 (d) H', 
4.77 (dd) H'a 

Stade B : (E) 9-0-[2-(dim6thylamino) 6thyl] oxime de 3-d6 [(2.6-didtoxy 3CHm«thyl 3-0-m6thyl alpha-L-ribo 
hexopyranosyl) oxy] 1 1-d6oxy 10,1 1-did6hydro 6-0-m6thyt 3-oxo 6rylhromycine. 

45 

A une solution de 240 microlltres de dim6thylsulfoxyde et 240 mg de 1 -6thyl 3-(3-dim6thylaminopropyl) car- 
bodiimlde (EDAC) dans 2 cm* de chlorure de mdthyldne. on ajoute 160 mg du produit obtenu au stade A ci- 
dessus en solution dans 2 cm* de chlorure de m^thyl^ne. On agite 30 minutes d temp^ature ambiante, refroidtt 
^ 15*'C et en maintenant la temperature, on ajoute 260 mg de trill uoroac^tate de pyrtdinium en solution dans 

50 2 cm* de chlorure de methylene. On agite encore 1 heure d 1 5^C. ajoute 5 cm* d'eau, amdne pH = 8-9 avec 
de Tammoniaque, extrait avec du chlorure de m6thyl6ne, lave d I'eau. s6che, filtre, dvapore ^ sec sous pression 
r^duite, reprend avec 10 cm* de methanol, agite 16 heures et ^vapore d sec sous pression r^duite. Uextrait 
sec 0,3 g est chromatographic sur silice (diuant : acetate d'6thyle-tri6thylamine 95-5). On recueille 62 mg de 
produit recherche. 

65 Spectre RNM 300 MHz (CDCI3) 
0,86 (t) I5CH3 
1,77 et 1,85 IOCH3 
3.89 Ha 
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4.91 (dd) His 

5,66 et 5,76 Hn 

4,10^4,30 OCH2 

2.85 CHJM 

3,20 (dd) H'2 

2.26 et 2,27-2,30 t4{CH^h 



EXEMPLE 37 : (E) 9-0-(3-plp6rfdinyl) oximo dd 3-d6 [(2,6-did6oxy 3C-in6thyl 3-0-in6thyi alpha-L-ribo 
hexopyranosyl) oxy] 6-0-m6thyl 3-oxo Erythromycin e. 

a} On chauffe d 65^0 pendant 6 heures une solution de 0,6 g du produit obtenu d I'exemple 3 et 0,88 g de 
produil obtenu d la pr6paratlon ci-dessous dans 12 cm* de methanol. On 6vapore le eolvant, reprend le r6sidu 
avec 10 cm^ de chlomre de m6thyl6ne, ajoute 10 cm' d'eau et amdne & pH = 8 avec de Tammonlaque. On 
ddcante, lave d Teau sal^e. s^che et dvapore d sec sous pression r^uite apr^s chromatographie sur silice 
(6luant : acetate d'6thyle-tri6thylamine 98-2), on obtlent 550 mg du compos6 benzyloxycarbonyl Intenfn6dlaire. 

b) hydrog6nolyse 

On agite 12 heures d temperature amblante une solution de 250 mg du produit obtenu ci-des$us dans 10 
cm* de methanol avec 100 mg de palladium sur charbon actif et sous pression de 1 ,5 bar d'hydrog6ne. On 
filtre, lave avec du methanol et 6vapore le filtrat d sec sous pression r6duiie. On chromatographie le r6sidu 
(200 mg) sur silice (6Iuant : chloroforme-m6thanol-ammoniaque 92-8-0,5) et obtlent 160 mg du produit recher- 
che. 

Spectre RNM 300 MHz (CDCI3) 
0,86 (t) CHsdthyle 
1.39 (s.d) 6CH3 
2,26 (s) N(CH8)2 
2,58 H10 
2,67-3,16 -CHrNH-CHa- 
3,58 H's 
3,70 Ho 
3,87 Ha 

Pr6paration de I'exemple 37 : Chlorhydrate de 0.[1-(benzyloxycarbonyl) plperld!n-3-yll hydroxyla- 
mlne. 

Stade A : 1-benzyloxycarbonyl 3-hydroxy pi pyridine. 

A une solution de 5 g de 3-hydroxypip6rldine dans 50 cm* de dtoxane, on ajoute 8,2 g de carbonate de 
potassium et, goutte d goutte & 0^0, 7,7 cm* de chlorofonmiate de benzyle en solution dans 10 cm* de dioxane. 
On agite 2 heures d temperature ambiante et rajoute 5 g de carbonate de potassium. 20 cnri* d'eau et 3 cnrt* 
de chloroformiate de benzyle en solution dans 10 cm' de dioxane. agite 1 heure d temperature ambiante, 
concentre sous pression reduite. reprend avec 1 0 cn^ d'eau. extrait d rether, seche et concentre sous pression 
r^duite. Apres chromatographie sur silice (eiuant : acetate d*6thyle-hexane 1-1), on obtient 10,8 g de produit 
recherche. 
Spectre IR CHCI3 
OH 3612 cnr^ 

0=0 1693 cnrr^ 

aromatiques 1498 cnr< 

Stade B : N-gl -(benzyloxycarbonyl) piperidin-3-yl] oxy] phtallmide. 

A une solution de 10.8 g du produit obtenu au stade A. 8,24 g de N-hydroxyphtalimide et 13,25 g de tri- 
phenylphosphine dans 225 cm* de tetrahydrofuranne, on ajoute k IS^C en 30 minutes 10,05 g de diethylazo- 
dicarboxylate. On agite 4 heures puis evapore le sdvant sous pression reduite. On chromatographie le residu 
obtenu sur silfce (eiuant : acetate d'ethyle-hexane 1-1) et obtlent 13 g du produit attendu sous fame de 2 dias- 
tereoisomeres. 
Spectre IRCHCI3 
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CO phtalimide 1790, 1732 cirr^ 

CO carbobenzyloxy 1693 cm-^^ 

Stade C : Chlorhydrate de 0-[1-(benzyloxycarbonyl) pip6ridin-3-yl] hydroxylamine. 

On agite 1 heure d 60^C une solution de 1 1,9 g du produit obtenu au stade B et 1,46 cm^ d'hydrate d'hydra- 
zine dans 60 cm^ d*6thanol. On filtre I'insoluble, lave d rather et dvapore le flltrat d sec sous presslon r6duite. 
On chromatographie le r6sidu sur silice (6luant : acetate d*6thyle-hexane 4-6} et obtient 6 g du produit attendu 
sous forme de base. 

Preparation du chlorhydrate. 

On dissout le produit obtenu ci-dessus dans un melange Sther-m^thanol ettraite la solution avecde rather 
chlortiydrique. On essore, lave d rather et s^he. On obtient 6,32 g du chlorhydrate attendu. 
Spectre IR CHCI3 
ONH2 3330,1586 001-1 
CO 1688 cnr^ 
phenyl 1498 cnrr^ 
Spectre RMN 250 MHz {CDCI3) 
1,42-1,74 H4-H5 
3.10-4.9 H2-H3 
5.13 CH2-BZ 
5,23 NH2 
7,36 benzyle 

EXEMPLE 38 : 9-0-[2-[<2-methoxydthy1} amino] 6thyl] oxime de 3-d6 [(2>did6o)^ 3C-m6thyl 3-0-m«- 
thyl alpha-L-ribo hexo-pyranosyl) oxy] 6-O-mdthyl 3-oxo ^rythromycine. 

Stade A : 9-0-[2-{bromo) 6thyl] oxime de 3-0-d6 (2,6-did6oxy 3C-m6thyl 3-0-n[i6lhyl alpha-L-ribo hexopyra- 
nosyl) 6-OHm6thyl 6rythromycine. 

On opdre comme d I'exemple 12 en faisant r^agir le r^actif bromd sur le 3-0-d6 (2,6-didtoxy 3-C-nrt6thyl 
3-0-nn6thyl alpha-L-ribo hexopyranosyl) 6-OHfn6thyl 6rythroinycine pr6par6 d I'exemple 3, Stade A. On obtient 
le produit attendu. 

Stade B : 9-0-[2-[(2-m6thoxy6thyl) amino] 6thyl] oxime de 3-O-dd (2,6-did6oxy 3C-m6thyl 3-0-m6thyl alpha- 
L-ribo hexopyranosyl) 6-0-m6thyI 6rythromycine. 

On agite pendant 20 heures d temperature ambiante 0,72 mg de produit obtenu au stade A dans 3 cm' 
de 2Hm6thoxyethylamine. On evapore le solvent sous pression r^duite, chromatographie le r^sidu sur silice 
(eiuant : acetate d'ethyle-triethylamine-m6thanol 9-0,5-0,5} et obtient 730 mg de produit attendu que Ton cris- 
tallise dans rather. 

Stade C ; 2'-0-(ph6nylm6thylcarbonate)de 9-0-t2-[(benzyloxycarbonyl) (2-m6thoxy6thyl) amino] 6thyl] 
oxime de 3-0-d6 (2,6-did6oxy 3C-m6thyl 3-0-m6thyl alpha-L-rlbo hexopyranosyl) 6-0-m6thyl 6rythromycine. 

On ajoute goutte d goutte 0,44 cm^ de chlorofomiiate de benzyle dissous dans 5 cm^ de dioxane au 
melange comprenant 620 mg de produit obtenu au stade B et 490 mg de cart)onate de potassium dans 10 cm' 
de dioxane. Apr^s 3 heures d'agitafa'on ^ temperature ambiante, on ajoute 0,4 cm' du chlorofomiiate et 500 
mg de carbonate de potassium suppl^mentaire et agite ^ temperature ambiante pendant 20 heures. On ajoute 
3 cm' d'eau, agite 30 minutes, extrait ^ Tacetate d'ethyle, s^che et dvapore le solvent. Apr^s chromatographie 
sur silice (6luant : acetate d'ethyle), on obtient 616 mg de produit attendu. RF = 0,27. 

Stade P : 2'-0-(ph6nylm6thylcarbonate) de 9-0-[2-[(benzyloxycarbonyl) (2-methoxyethyl) amino] ethyl] 
oxime de 3-0-d6 [(2,6-dideoxy 3C-methyI 3-0-methyi alpha-L-ribo hexopyranosyl) oxy] 6-0-methyl 3-oxo 
erythromycine. 

On ajoute 724 mg de 1-ethyl 3-(3-dlmethylaminopropyl) carbodiimide (EDAC) d 0,670 cm' de dimethylsul- 
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foxyde dans 4 cm* de chlortire de m6thyl6ne, ajoute 616 mg du produit obtenu au stade C en solution dans 4 
cm» de chlorure de m6thyl^ne puis agite 15 minutes en maintenant la temperature d 16«C environ. On ajoute 
goutte ^ goutte 724 mg de trifluoroac6tate de pyridinium dissous dans 5 cm^ de chlorure de methylene. Aprds 
3 heures d'agitation, on ajoute 10 cm^ de chlorure de mdthyldne et 1 0 cm^ d'eau, alcallnlse d pH = 8 d Taide 
d'ammoniaque. d6cante, lave avec une solution aqueuse satur6e en chlorure de sodium, s6che et 6vapore le 
solvant. Aprte chromatographie sur sBice (6luant : ac6tale d'6thyle). on obtient 369 mg de produit attendu. Rf 
= 0,28. 

Stade E : 9-0-[2-[(2HnMhoxy6thyl) amino] 6thyl] oxime de 3-d6 [(2,6-did6oxy 3C-m6thyl 3-0-m6thyl alpha-L- 
ribo hexopyranosyl) oxy] 6-0-m6thyl 3-oxo 6rythromycine. 

On hydrogdne (1,5 bar) 369 mg de produit obtenu au stade D dans 10 cm^ de methanol en presence de 
ICQ mg de palladium S 9,5% sur charbon actif. On agite le milieu r6actionnel pendant 20 heures, filtre, lave au 
methanol, dvapore le solvant et chromatographie le r6sidu sur silice. On obtient 200 mg de produit attendu. Rf 
= 0.23. 

EXEMPLE 39 : (E) 9-0-[2-[(3-(dl«hyl amino) propyl] m6thyl-amlno] 6thyl] oxIme de 3-<l6 [(2,6-did6oxy 
3C-mdthyl 3-0-m«hyl alpha-L-ribo hexopyranosyl) oxy] 6-0-ni6tliyl 3-oxo erythromydne. 

On ajoute 7,5 ^1 d'acide fbnnique et 14,8 ^1 d'aldihyde formlque 3i1 00 mg de (E) 9-0-[2-[(3-(dl6thylamino) 
propyl] amino] 6thyl] oxime de 3-66 [(2.6-did6oxy 3C-methyl 3-0-m6thyl alpha-L-ribo hexopyranosyl) oxy] 6- 
0-m6thyl 3-oxo 6rythromycine pr6par6 comme indiqu6 6 Texemple 34 en solution dans 6 cm* de chlorofonne. 
On agile 1 heure d temperature ambiante puis chauffe au reflux pendant 3 heures. On laisse revenirS tempe- 
rature ambiante, ajoute 10 cm* d'eau. alcalinise le milieu r^actionnel jusqu^a pH = 9 ^ Paide de soude, extrait 
au chloaire de mdthyldne aqueux, sdche la phase organique et ^limine le solvant sous pression r^duite. On 
recueille 96 mg de produit bmt que Ton chromatographie sursilice {6luant : acetate d'6thyle-tri6thylamine 95-5). 
On reprend le r^sidu dans le chlorure de methylene, Hltre et 6vapore le solvant. On obtient 69 mg de produit 
attendu. 

Spectre RMN (ppm) 

1,02 (t) 2,52 (q) les NCH2CH3 

de 2.35^1 2,75 les NCH2CH2 (6H) 

En operant comme d Texemple 39, on a pr6par6 les produits des exemples 40 d 43 en utilisant au depart, 
respectivement les produits obtenus aux exemples 23, 24, 26, 13. 

EXEMPLE 40 : (E) 9-0-[2-(m6thylpropylamlno) dthyl] oxime de 3^* [(2,6-dld«oxy SC-rndthyl S-O-md- 
thyl alpha-L-rlbo hexopyranosyl) oxy] 6-0-nrt6thyl 3-oxo «rythromyclne. 

Rf= 0,39 (AcOEt-TEA 96-4) 

EXEMPLE 41 : (E) 9-0-p-[[2-(dlm*thylamlno) «hyl] mdthylannino] 6thyl] oxIme de 3-d« [(2,6-dld6oxy 
3C-in6thyl 3-0-m6thyl alpha-L-ribo hexopyranosyl) oxy] 6-0-m6tliyl 3^xo ^rythromydne. 

Rf = 0,25 (Ether iso-MEOH-TEA 80-10-10) 

EXEMPLE 42 : (E) 9-0-[2-I[3-(dlm6thylainlno) propyl] mdthylamino] «hy(] oxime de 3-d4 [(2,6-di- 
dtoxy 3C-m«thyi 3-0-m6thyi aipha-L-ribo hexopyranosyl) oxy] 6-OHn6thyl 3-oxo 6rythromycine. 

Rf = 0,30 (CHaClrMEOH-TEA 94-3-3) 

EXEMPLE 43 : (E) 9-0-[2-[[2.(1 -pyrrol Id inyl) ^thyl] mdthyl-amino] dthyi] oxine de 3-d* [(2,Mldtexy 
3C-m6thyl 3-0-mdthyl alpha-L-ribo hexopyranosyl) oxy] 6-0-m6thyl 3-oxo «rythromycine. 

Rf = 0,2 (AcOEt-MEOH-TEA 92-5-3) 

EXEMPLE 44 : 9-0-((2-mdthoxy6thoxy)mdthyi)oxime de 3-d6oxy-2,3 did6hydro-3-0-d*(2,6dlddoxy3- 
C-m«thyl-3-0-m*thyi-alpha-L-riboh6xopyranosyl)-6-0-m6thyl-*rythromyclne 



[alphalD = -32" (C = 1% CHCIJ 
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EXEMPLE 45: 9-(H(2-m6thyl-1-thiazolyl)m«thyl}oxime de -3-dd(2,6-did6oxy-3-C-mMhyl-3-0-m«thyl-al- 
pha-L -ribohteopyrano8yl)-6-0-in6thyl-3-oxo-4rythroniyclne 

M.P. = 116-1 18'C 

EXEMPLE 46 ; 9-0-((2-m6thoxy6thoxy)m6thyl)oxime de-3-0-d6-(2,6-did6oxy-3 -C-mdthylalpha-L-ribo- 
h4xopyrano8yl)-3^>-ph6nyl-amlnocarbonylHrythromycine 

[alphalo : -1 8,5' (C = 1% CHQa) 

^CEMPLE^: 3<l4(2,6-did6oxy-^ 
oxo-irythromydne 

EXEMPLE 48 : (E}9-0-<2-<((t6trahydro-2-furanyl}m«thyl}«thyl) oxim« do 3-dd(2,6-didtoxy-3-C-m«thyl*3- 
0-m^thyl-alpha-L-ril>oh6xopyrano8yl}oxy}-6-0-mdthyl-3-oxo-4rythromycine 

M.p. = 129-1 arc 

EXEMPLE^ :(E)9-0-(2*(<2-propdnyl^ 
hdxopyrano8yl)oxy)-6-0-in4thyl-3-oxo-6rythromycino 

MP. = 174-1 76'C 

EXEMPLE 50 : (Z)9-oxIme de 3-d6(2,6-did6oxy^3-C-m6thyl-3-0-m6thyl-alpha-L-riboh6xopyrano- 
ayl)oxy)-6-0-in4thyl-3-oxo-drythrofnyclne 

M.P. = 228-230X 

EXEMPLE 51 : (2R)(EH2-aiiiino-3-in6thoxy-3-oxo-propyl) oxime d9 3-d6(2,6-didtoxy-3-C-indthyl-3-0- 
m6thyl-alpha-L-ribohdxopyranosyl)oxy}-6-0-m6thyl-3-oxo-4rythroinycine 

Rf : 0,33(ETISO-MeOH-TEA 85/10/5) 

EXEMPLE 52 : (E)9-0-<2-((3-1H-imidazol-1-yl)propyl)ainino)-dthyl) oxIme d0-3-d6<2,6-dld6oxy-3-C-m^ 
thyl-3-0-m^thyl-alpha-L-rfboMxopyrano8yl)oxy)-6-0-m4thyl-3-oxo-6rythromycim 

Rf : 0.4 (CHCl5-MeOH-NH40H 90/10/1) 

EXEMPLE 53 : (E}9-0-((2-pipdridinyl)m6thyl)Qxiina d6-3-dd(2,6-did6oxy-3-C-m«thyl-3-0-m«thyl-alpha- 
L-ribohdxopyrana8yl)oxy)-6-0-mdthyl-3-oxo-«rythroniycind 

Rf : 0,5 (AcOEt-MeoH- TEA 10/5/5) 

EXEMPLE 54 : (E}9-0-((3-pipdridinyl)oxime de-3-d6(2,6-dld6oxy-3-C-m6thyl-3-0-m6thyl-alpha-L-ribo- 
h6xopyrano8yl)oxy}-6-0-nidthyl-3-oxo-6rythroniycine 

Isom^re A 

Rf : 0.35 (CHCIrMeoH-NH40H 92/8/0.5) 

EXEMPLE SS : (E}9-0-((3-pip6ridinyl}oxime de-3-d6(2,6-did6oxy3-C-m6thyl-3-0-m6thyl-alpha-L-ribo- 
h4xopyrano6yl)oxy)-6-0-indthyh3<oxo-6rythromycine 

Isomdre B 

Rf : 0,32 {CHCl3-MeOH-NH40H 92/8/0.5) 
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EXEMPLE 56 : (E)9-0-(2-(m6thyl(2-prop^nyl)aiiiino)»thyl)oxiitio dd 3-d6(2,6-<iid6oxy-3-C-in6thyl-3-0- 
mdthyl-alpha-L-ribohfoopyranosyl)o;^)-6-0-mdthyl-3-oxo-drythromycine 

MP. = 164-1 66X 

EXEMPLE S7 : (E)9-0-<2-<m«thylamino)«thyl)oxime do 3-d6(2,6-did6oxy- 3-C-m«thyl-3-0-m6thyl-al- 
pha-L-ribohfoopyimo8yl)oxy)-6-0-rn«thyl-3-oxo-6rythromycino 

M.P. = 163-1 es-'C 

EXEMPLE 58 : (E)9-0-<3-<1-(diph6nylm«thyl)az6tidinyl)oxiino do 3-d6(2,6-did6oxy- 3-C-ni6thyl-3-0-md- 
thyl-alpha-L-riboMxapyranosyl)ory)-6-0-in6thyl-3-oxo-6rythromycino 

Rf : 0.2 (AcOEt-TEA 98/2) 

EXEMPLE 59 : (E)9-0-«1-m6thy1-2-pip6ridinyl)ntdthyl) oximo de 3-dd(2,6-didtoxy-3-C-m«thyl-3-0-m6- 
thyl-alpha-L-riboh6xapyrano8yl)oxy)-6-OHn4thyl-3-oxo-4rythromyctne 

Rf : 0.38 (ACOEt-TEA 95/5 ) 

EXEMPLE 60 : (E>9-0-<(1-azablcycio (2.2.2}acten-3-yl) oxime da 3-d6(2,6-dld6oxy-3-C-indthyl-3-0-iiid- 
thyt-alpha-L-riboh^xopyranosyl)oxy)-6-0-iti6thyl-3-oxo-^rythronnycin« 

(dioxalate) 

M.P. = 182-1 84'C 

Comme exemples des produits de formule (I), on peut citer les produita suivants, coirespondant aux pro- 
duits des exemples prdc^dents, dans lesquets X et X' ont la signification suivante : 
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EXEMPLES de compositions pharmacoiogiquss 
On a pr6par6 des composes renfermant : 

produit de I'exemple 1 

Excipient q.s.p 

D6tail de 1» excipient : amidon, talc, stearate de 
magnesium. 

Produit de l<exemple 7 

Excipient q.s.p 

Detail de 1' excipient : amidon, talc, st6arate de 

magnesium. 

Produit de l*exemple 10 

Excipient q.s.p 

D6tail de 1' excipient ; amidon, talc, stearate de 

magnesium. 

ETUDE PHAR1VIACOLOGIQUE DES PRODUiTS DE LMNVENTiON. 
A) Activity In vitro. 
M^hode das dilutions en milieu liquids. 

On prepare una s6rie de tubes dans lesquels on r^partit una m§me quantity de milieu nutritif sterile. On 
dislribue dans chaque tube des quantites croissantes du produit a etudier, puis cheque tube est ensemence 
avec una souche bactdrienne. 

Aprfes incubation de vingt-quaire heures h l*6tuve d 37*C, I'inhibition de la croissance est appr6ci6e par 
transillumination de ce qui pemnet de detemiiner les concentrations minimales mhibitrices (C.M.I.) Bxprim6es 
en microgrammes/cms. 

Les resultats suivants ont ete obtenus : 

1) Produit de I'exemple 1 - Lecture aprds : 24 h. 

Staphylococcus aureus 011UC4 
Staphylococcus aureus 011HT17 
Staphylococcus aureus 011G025I 
Streptococcus pyogenes 
groupe A 02A1UC1 



150 mg 

1 g 



150 mg 
1 g 



150 mg 
1 g 



0,08 
0,08 
1,2 
S 0,01 
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Streptococcus agalactlae 

groupe B 02B1HT1 
Streptococcus sp 

groupe C 02C0CB3 
Streptococcus faecal is 

groupe D 02D2UC1 
Streptococcus faeciun 

groupe D 02D3HT1 
Streptococcus sanguis 

025gGR18 
Streptococcus mltis 

02iDltCBl 
Streptococcus nitis 

02iiiitGR16 
Streptococcus pneumoniae 

032UC1 

Streptococcus pneumoniae 
030SJ1 

Streptococcus pneumoniae 
030SJ5 

2) Produit de Texemple 2 - Lecture aprts : 24 h. 

Staphylococcus aureus 011UC4 
Staphylococcus aureus 011HT17 
Staphylococcus aureus 011G025I 
Streptococcus pyogenes 

groupe A 02A1UC1 
S t rept ococcu s aga 1 act i ae 

groupe B 02B1HT1 
Streptococcus sp 

groupe C 02C0CB3 
Streptococcus faecalis 

groupe D 02D2UC1 
Streptococcus faecium 

groupe D 02D3HT1 
Streptococcus sp 

groupe G 02GOGR5 
Streptococcus sanguis 
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02sgGRl8 
Streptococcus mitis 

02MltCBl 
Streptococcus sp 

groupe C 02COCB1 

3) Produitde rexemple7 - Lecture apr^ : 24 h. 

Staphylococcus aureus 011UC4 
Staphylococcus aureus 011HT17 
Staphylococcus aureus 011G025I 
Streptococcus pyogenes 

groupe A 02A1UC1 
Streptococcus agalactlae 

groupe B 02B1HT1 
Streptococcus sp 

groupe C 02C0CB3 
Streptococcus faecalis 

groupe D 02D2UC1 
Streptococcus faeciuin 

groupe D 02D3HT1 
Streptococcus sanguis 

02sgGR18 
Streptococcus mitis 

02iDitCBl 
Streptococcus pneumoniae 

032UC1 

Streptococcus pneumoniae 
030SJ5 

4) Produit de Texemple 10 - Lecture apr6s : 24 h. 

Souches bacteriennes i GRAM* 
Staphylococcus aureus 011UC4 
Staphylococcus aureus 011HT17 
Staphylococcus aureus 011G025I 
Staphylococcus epidermidis 012G011C 
Streptococcus pyogenes 

groupe A 02A1UC1 
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Streptococcus 


agalactiae 


groupe B 


02B1HT1 


Streptococcus 


sp 


groupe C 


02C0CB3 


Streptococcus 


faecalis 


groupe D 


02D2UC1 


Streptococcus 


faeciuiQ 


groupe D 


02D3HT1 


Streptococcus 


sp 


groupe G 


02G0GR5 


Streptococcus 


sanguis 


02sgGR18 




Streptococcus 


mltis 


02mitCBl 




Streptococcus 


agalactiae 


groupe B 


02B1SJ1 


Streptococcus 


sp 


groupe C 


02C0CB1 


Streptococcus 


sanguis 


02sgGR10 




Streptococcus 


mitis 


02mltGRl€ 


Streptococcus 


pneumoniae 


032UC1 





Streptococcus pneumoniae 
03 0SJ1 

Streptococcus pneumoniae 
030SJ5 



< 0,02 
^ 0|02 

< 0,02 

< 0,02 
^ 0,02 

0,3 

< 0,02 
0,3 
0,15 
0,08 
0,15 

< 0,02 
0,3 
0,04 



Souches bactdriennes b. GRAM** 
Haemophilus influenzae 2,5 
351HT3 

Haemophilus influenzae 2,5 

351CB12 

Haemophilus influenzae 5 
351CA1 

Haemophilus influenzae 5 
351GR6 
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5) Produit de Texemple 13 - Lecture apr6s : 24 h. 

Souches bacteriennes a GRAM* 

Staphylococcus aureus 011UC4 0,3 

Staphylococcus axireus 011HT17 0,3 

Staphylococcus aureus 011G025I 1,2 

Staphylococcus epidermidis 012G011C 0,6 



Streptococcus pyogenes 


0,04 


groupe A 02A1UC1 




Streptococcus agalactlae 


< 0,02 


groupe B 02B1HT1 




Streptococcus sp 


0,08 


groupe C 02C0CB3 




Streptococcus faecal is 


0,15 


groupe D 02D2UC1 




Streptococcus faecium 


0,15 


groupe D 02D3HT1 




Streptococcus sp 


0,04 


groupe G 02G0GR5 




Streptococcus sanguis 


< 0,02 


02sgGR18 




Streptococcus mitis 


0,04 


02mitCBl 




Streptococcus agalactlae 


— 


groupe B 02B1SJ1 




Streptococcus sp 




groupe C 02C0CB1 




St rep toe occus sangu i s 


2,5 


02sgGH10 




Streptococcus mitis 




02mitGR16 




Streptococcus pneumoniae 




032UC1 




Streptococcus pneumoniae 


0,6 


030SJ1 




Streptococcus pneumoniae 


1.2 



030SJ5 
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6) Produit de Texemple 36 - Lecture apr6s : 24 h. 

Souches bact^rlennes k GRAM^ 
Staphylococcus aureus 011UC4 
Staphylococcus aureus 011HT17 
Staphylococcus aureus 011G025I 
Staphylococcus epldermldis 012GO11C 



Streptococcus 


pyogenes 


group e A 


02A1UC1 


Streptococcus 


agalactiae 


groupe B 


02B1HT1 


Streptococcus 


sp 


groupe C 


02C0CB3 


Streptococcus 


faecalis 


groupe D 


02D2UC1 


Streptococcus 


faecium 


groupe D 


02D3HT1 


Streptococcus 


sp 


groupe G 


02G0GR5 


Streptococcus 


sanguis 


02sgGR18 




Streptococcus 


mitls 


022nitCBl 




Streptococcus 


agalactiae 


groupe B 


02B1SJ1 


Streptococcus 


sp 


groupe C 


02C0CB1 


Streptococcus 


sanguis 


02sgGR10 




Streptococcus 


mitis 



02mitGR16 
Streptococcus pneumoniae 



032UC1 

Streptococcus pneumoniae 
030SJ1 

Streptococcus pneumoniae 
030SJ5 
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7) Produit de Texemple 37 - Lecture apr6s : 24 h. 



10 



45 



50 
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Souches bactSriennes k GRAM^ 
Staphylococcus aureus 011UC4 
Staphylococcus aureus 011HT17 
Staphylococcus aureus 011G025I 
Staphylococcus epidermidis 012G011C 





Streptococcus 


pyogenes 




group e A 


02A1UC1 


15 


Streptococcus 


agalactiae 


groupe B 


02B1HT1 




Streptococcus 


sp 




groupe C 


02C0CB3 


20 


Streptococcus 


faecalis 




groupe D 


02D2UC1 




Streptococcus 


faecium 




groupe D 


02D3HT1 




S t r ept 0 CO ecus 


sp 




groupe G 


02G0GR5 




Streptococcus 


sanguis 


30 


02sgGR18 






Streptococcus 


mitls 




02mitCBl 




35 


Streptococcus 


agalactiae 




groupe B 


02B1SJ1 




Streptococcus 


sp 




groupe C 


02C0CB1 


40 


Streptococcus 


sanguis 




02sgGR10 






Streptococcus 


mitis 



02mltGR16 
Streptococcus pneumoniae 
032UC1 

Streptococcus pneumoniae 
030SJ1 

Streptococcus pneumoniae 
030SJ5 



0,15 
0,08 

0,15 
0,04 

< 0,02 
0,04 
0,08 
0,08 
0,04 
1,2 
0,04 
1,2 
1/2 
0,6 
0,3 

< 0,02 
2,5 
0,3 
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B) Activity in vivo. 

Infection exp6rimentale a Staphylocoocus aureus 

5 On a 6tud]6 Taction du produit de Texemple 2 sur une infection exp^rimentale & Staphylococcus aureus 
delasouris. 

On a infects dee lots de dix souris nndles d un poids de 18 d 20 g par injection intrap6riton6ale de 0,5 cm^ 
d'une culture de 22 heures en bouillon d pH 7 de la souche de Staphylococcus aureus n^ 54 146, dilute au 
1/6 par de I'eau physiologlque. 
10 On a administr6 per os au nioment de {'infection et 4 heures aprds {'infection une quantity ddtenminde de 
produit. 

Les rteultats obtenus sont ies suivants : 



15 


1 


MORTALITE 




1 

ANIMAUX 1 




1 

1 POSOLOGIE 


1 


J2 


J3 


1 

SURVIVANTS 1 


20 


1 en mg 


24 h 


48 h 


72 h 


APRES 3 JOURS | 




1 T4moin 


9 1 






1/10 1 


25 


1 0,1 


7 


3 




0/10 1 




1 0,3 


1 


1 


2 


6/10 1 




1 1 


0 






10/10 1 


30 


1 3 
1 


0 






10/10 1 
1 



DPgo Administration totals : 1 2,49 mg/kg 
(Methods de Reed et Muanch). 
35 Conclusion : ies produits de {'invention prdsentent une bonne activity antibiotique in vivo. 

Revendications 

40 1) i-es composes de formuie (i) : 
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(I) 



OZ 



dans iaquelle, 

oubien X et X' fonment ensemble avec Tatonrie de carbone auquel ils sont ties un groupement C=0 ou C=NOR, 
dans lequel R reprise nte : 

- un atome d'hydrog^ne, 

- un radical hSt^rocyclique renfermant au moins un atome d'azote et dventuellennent un autre h^^roatome, 
nnono ou bicydique, satur6 ou insatur§, aromatique ou non aromatique oomportant jusqu'6 12 chamons, 
dventuellement substitue sur Tatome d'azote par un radical alkyle renfenmant jusqu'a 4 atomes de carbone, 

- un radical alkyle, alkenyle ou alkynyle lineaire, ramifi6 ou cydique, renfermant jusqu'^ 18 atomes de car- 
bone eventuellementsubstitud parun ou plusieurs groupements : 

. hydroxyle, 
. halog^ne, 
. cyano, 
. nitro, 
. amidinyle, 
. guanldinyle, 

. h^t^rocyclique, tel que d^fini pr6c6demment, 

. alkyloxy, alk^nyloxy ou alkynyloxy ayant au plus 6 atomes de carbone, 

. alkylthio, alk^nylthio ou alkynyfthio ayant au plus 6 atomes de carbone, I'atome de soufire etant even- 
tuellement oxydd en sulfoxyde ou en sulfone, 
. aryle, aralkyle, 
. aryloxy, aralkyloxy, 

. arylthio, aralkylthio, I'atome de soufre 6tant eventuellement oxyde en sulfoxyde ou en sulfone, 
(chacun de ces radicaux alkyloxy, alk6nyloxy. alkynyloxy, alkylthio, alk6nylthk) ou alkynylthto. aryle, aralkyle, 
aryloxy, araikyloxy, arylthio ou aralkylthio 6tant Eventuellement subst'rtuE par un ou plusieurs des groupements 
suivants : hydroxy, alkyloxy, alkylthio ayant de 1 a 6 atomes de carbone, alkenylthio, alkynylthk) ayant jusqu'i 
6 atomes de carbone, amino, monoalkylamino ayant jusqu'^ 6 atomes de carbone, dialkylamlno ayant jusqu'^ 
12 atomes de carbone, un radical amidinyle, guanidinyle, un radical h6t6rocydique tel que d6fini pr6c6dem- 
ment, les radicaux aryie, aryloxy, arylthio, aralkyle, araikyloxy et aralkylthio etant de plus eventuellement subs- 
titues par les radicaux methyle, 6thyle, propyle, carbamoyle, aminomethyle, dim6thylaminom6thyle, 
amino6thyie, dim6thylamino6thyle, carboxyle, m6thyloxycarbonyle, 6thyloxycarbonyle) 



< 




n: 
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dans lequel : 

ou blon R'l et R 2 identiques ou diff^rents repr^sentent un atome d'hydrogdne. un radical alkyle, alk6nyle ou 
alkynyle, lindaire. ramrfi6 ou cydique renfermant jusqu'd 18 atomes de carbone» un radical aryle ou aralkyle. 
chacun de ces radicaux R'l et R 2 ^tant dventuellement subetitud par un ou plusieurs radicaux hydroxy, alky- 

5 loxy, aIk6nyloxy, alkyriyloxy, alkylthio, aIk6nylthio ou alkynylthio renfermant jusqu'^ 8 atomes de carbone, 
amino, monoalkylamino renfennant jusqu'd 4 atomes de carbone, dialkylamino renfenmant jusqu'd 8 atomes 
de carbone. cyano, carboxyle libre, est6riri6 ou eallfid. acyle ou carbamoyle. renfenmant jusqu'd 8 atonies de 
carbone, par un radical Si(dlc}3 ou Si(0alc)3 dans lequel ale repr^sente un radteal alkyle renfermant jusqu*^ 4 
atomes de carbone, par un radical h^t^rocydique tel que d^fini pr6c6demment, 

10 ou blen R'^ ot R'2 ferment ensemble avec Tatome d'azote auquel Its sont li^s un radical hSt^rocycle mono ou 
bicyclique, renfermant 6ventuellement un autre h^t^roatome, satur6 ou insatur6, aromatique ou non aromati- 
que, comportant jusqu'd 12 chaTnons ; 

. un groupement ammonium quaternaire, 

. 1,2-6poxy6thyle ou 2,2-dim^thyl 1 ,2-^poxy^thyle ou un radical r^ultant de I'ouverture de ce groupement 
15 par un r6actif nud^phlle. 



20 



o 



dans lequel represente solt un radical alkyle ou alkyloxy ayant au plus 6 atomes de carbone, soit un 
radical aryle, aralkyle, aryloxy ou aralkyloxy, 

. fbmriyle libre ou prot^g6, carboxyle libre, esterifi§ ou salifiS, thiocyanate, acyle ou carbamoyle. 
• (^H2)nR\ R' representant le reste d'un acide amine, et n representant un nombre entier compris entre 
25 0 et 6, 

ou blen X represents un radk^al 

90 



- Ra et Rb identiques ou diff^rents Tun de I'autre, representant un atome d'hydrog^ne ou un radical hydro- 
ps carbon^ renfenmant jusqu'd 18 atomes de carbone, renfenmant dventuellement un ou plusieurs h^t^roa- 

tomes, 6ventuellement substitu^ par un ou plusieurs groupements fonctionnels, ou par un radical 
h6t6rocyclique renfenmant au molns un atomed'azoteet6ventuellement un autre h6t6roatome choisi pamni 
les atomes d'oxyg6ne, de soufre ou d'azote, mono ou bicyclique, satur6 ou insatur^, aromatique ou non 
aromatique comportant jusqu'd 12 chaTnons, 6ventuellement substitu^ sur I'atome d'azote par un radical 
40 alkyle renfermant jusqu*^ 4 atomes de carbone, 

- R^ et Rb pouvanl 6ventuellement former avec Tatome d'azote auquel ils sont Ii6s un radical h6t6rocycle, 
renfemnant au moins un atome d'azote et ^ventuellement un autre h^t^roatome choisi parmi les atomes 
d'oxyg^ne, de soufire ou d'azote, mono ou bicydlque, satur6 ou insaturd, aromatique ou non aromatique 
comportant jusqu'd 12 chaTnons, 

45 - R* et Rb pouvant fonmer avec le radical A un cyde 9-N. 1 1-0. 
et X' reprfesente un atome d'hydrogdne, 

Yetr identiques ou dlffdrents de X et X' ont la signification de X et X' 

B represente un atome d'hydrogdne ou un radical OR4, R4 representant un atome d*hydrogene ou forme avec 
A un radical carbonate ou carbamate. 
60 A fonne avec le carbone qui le porte et le carbone en 10, une double liaison, 

ou A represente un radical OR'4, R'4 representant un atome d'hydrogeneou fomne avec B un radical carbonate, 
ou A represente un radical 

NR's, MR*. 

65 



representant un groupement C=0 fonmant avec B un groupement carbamate, R'e representant un atome 
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d'hydrogfine ou un radical alkyle, aralkyle ou alkjrtoxy ayant jusqu'd 12 atonies de carbone ou un groupement 

(CH2)q-< 



/H7 



R, et R, identiques ou diff6rents reprfeentant un atome d'hydrog6ne ou un radical alkyle ou aralkyle, renfermant 
jusqu'a 18 atomos de carbone, ou fomnant avec I'atome d'azote un hdtfirocyde tel que ddfini pr6c6domment, 
St q reprssente un nombre ent'ier compris entre 1 et 6, 
ou A reprssente un radical 



0-CH2-0-(CH2)u-H 



^10 



Rg et R,o repr^sentant un atome d'hydrog^ne ou un radical alkyle renfemiant jusqu'^ 8 atomes de carbone. 
ou formant avec Tatome d'azote un h6t6rocycle tel que dsrini pr6c6demment et n reprssente un nombre entier 

compris entre 1 et 6, i^^KiurHr^D 
Ra repr6sente un radical alkyle renfermant jusqu'^i 8 atomes de carbone, ou un radical CONHj ou CONHCORn 
ou CONHSO2R11 dans lesquels R,i repr6sente un radical hydrocarbon^ renfermant jusqu'^ 18 atomes de car- 
bone comportant 6venluellement un ou plusieurs hdtSroatomes, 

R3 en position alpha ou b6ta reprssente un atome d'hydrogdne ou un radical alkyle, renfenmant jusqu^ft 8 ato- 
mes de carbone ou un radical 

dans lequel Rta et R13 reprSsente un atome d'hydrogene, un radical alkyle renfennant jusqu'a 8 atomes de car- 
bone ou formant avec I'atome d'azote un hStdrocyde tel que d6flni pr6c6demment, n reprfeentant un nombre 
entier compris entre 1 et 6, ou un radical 

Ru et Ris identlques ou diffSrents reprteentant un atome d'hydrogfene ou un radical alkyle renfemant jusqu'i 
8 atomes de carbone ou un het6roatome ou un radical alkyle ou alkytoxy renfermant jusqu'^ 8 atomes de car- 

bone, 

Z reprSsente un atome d'hydrogfene ou le reste d'un acide carboxylique renfenmantjusqu'S 18 atomes de car- 
bone les oximes que peuvent reprSsenter X et X' ou Y et peuvent §tre de configuration syn ou anb, ainsi 
que les sels d'additlon avec les acides des composds de fonmule (I). 

2) Les composes de fonnule (I) tels que definis k la revendication 1 dans lesquels X et X' forment ensemble 
avec I'atome de carbone auquel ils sont Ii6s un groupement C=NOR, R oonservant la m6me signification que 
dans la revendication 1. ^ 

3) Les composes de formule (I) tels que definis ^ la revendication 2 dans lesquels R represente un radical 
alkyle renfennant juaqu'S 6 atomes de carbone substituS par un radical 
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5 




R'i et R'l conssivant la mems signrfication que dans la revendicatlon 1. 

4) Les compost de formule (I) tels que d^finis h la revendlcation 3 dans lesquels la radical R est un radical 



(CH2)2-N 




R'l et R'2 representant un radical alkyle renfemant jusqu*a 4 atonies de carbona. 

5) Les composes do formule (I) tels que ddfinis k la revendlcation 4 dans lesquels R reprdsente un radical 

(CH2)2-N(CH3)2. 

6) Les composes de formule (I) tels que d^finls d la revendicatlon 3 dans lesquels le radical R est un radical 

20 




(CHj)2-N 

25 




R'l representant un atome d'hydrog^ne et R'2 representant un radical alkyle renfemiant jusqu'd 4 atomes de 
carbone substitu6 par un radical heterocycle renfennant au moins un atome d 'azote. 

7) Les composes de formule (1) tels que definis d la revendication 6 dans lesquels R represente un radical 

30 



• (CH^ ) 2-NH- (CH2 ) 

35 

8) Les composes de formule (I) tels que deftnis h la revendication 2 dans lesquels R repr^sente un radical 
alkyle renfermant jusqu'a 6 atomes de carbone, substitue par un radical alkyloxy renfemnant jusqu'a 6 atomes 
de carbone eventuellemant substitue par un radical methoxy. 

d) Les composes de fomiuie (I) tels que definis k la revendication 6 dans lesquels R represente un radical : 

40 




1 0) Les composes de formule (I) tels que definis & la revendication 2 dans lesquels R represente un hete- 
rocyde renfermant au moins un atome d'azote. 

1 1) Les composes de fonmule (I) tels que definis e la revendication 1 0 dans lesquels R represente un radical 
3-piperidinyle. 

60 12) Les composes de formule (1) tels que definis d la revendication 1 dans lesquels X et X' fonnent ensem- 
ble avec I'atome de carbone auquel ils sont lies un groupement C=0. 

1 3) Les composes de formule (I) tels que definis ^ la revendication 1 dans lesquels X et X' et Y et Y' forment 
ensemble un groupement C=0. 

14) Les composes de formule (1) tels que definis ^ Tune quelconque des revendications 2 e 11 dans les- 
55 quels Y et Y' fonment ensemble un groupement C=NOR, R conservant sa signification pr6cedente et notam- 

ment un radical benzyle. 

15) Les composes de formule (1} tels que dermis d Tune quelconque des revendications 1 d 14 dans les- 
quels R2 represents un radical alkyle renfenmant de 1 d 4 atomes de carbone. 
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16) Les composes de formule (1) tels que d^finis d la revendication 15, dans lesquels R2 repr6sente un 
radical m^thyle. 

17) Les composes de formule (1) tels que d^finis ^ Tune quelconque des revendications 1 d 16 dans les- 
quels R3 repr6sente un atome d'hydrogdne (alpha ou b6ta). 

18) Les composes de formule (I) tels que d^finls k Tune quelconque des revendications 1^17 dans les- 
quels A repr6sente un radical OH. 

19) Les composes de formule (1) tels que d6finis ^ Tune quelconque des revendications 1 d 18 dans les- 
quels B repr6sente un radical OH. 

20) Les composes de fonmule (I) tels que dermis ^ Tune quelconque des revendications 1 ^i17, dans les- 
quels A et B ferment ensemble un groupement 11,12 carbonate cyciique. 

21) Les composes de formule (t) tels que d^finis d Tune quelconque des revendications 1 d 17 dans les- 
quels A et B ferment ensemt}le un radical divalent 



R'e representant un atoms d'hydrogene ou un radical alkyls, aralkyls ou alkyloxy ayant jusqu'a 12 atomes de 
carbone ou un groupement : 



R7 et Re Identiques ou diff6rents representant un atome d'hydrogdne ou un radical alkyle ou aralkyle, renfermant 
jusqu'a 18 atomes de carbone, ou formant avec I'atome d'azote un h^t^rocycle tel que d^fini pr6c6demment, 
etq repr6sente un nombre entiercompris entre 1 et 6, 

22) Les composes de formule (I) tels que dermis d la revendication 21 dans lesquels R'« repr^sente un 
radical arakyle comportant jusqu'd 12 atomes de carbone. 

23) Les composes de formule (I) tels que d6finis d la revendication 21 dans lesquels R's repr6sente un 
radical (CH2)4C6H5. 

24) Les compost de formule (I) tels que d^finis £1 Tune quelconque des revendicattons 1 d 23 dans les- 
quels Z repr6sente un atome d'hydrogdne. 

25) Le compost de fbnmule (I) tel que d^fini d la revendication 1 dont le nom suit : 

- la 9-[0-[2-(dim6thylamino) 6thyl] oxime] de 3-d6K2,6-dideoxy 3-C-m6thyl 3^-m6thyl alpha-L-ribo-hexopyra- 
nosyl) oxy] 6-0-m6thyl 3-oxo 6rythnDmycine. 

26) Le compost de fonmule (I) tels que d6fini ^ la revendication 1 dont le nom suit : 

- la 11,12-dideoxy-3-de[(2,6-dideoxy 3-C-m6thyl 3-0-m6thyl alpha-L-ribohexopyranosyl) oxy] 6-0-m6thyl 3- 
oxo12,11-[oxycarbonyl[(4-ph6nylbutyl) imino]] 6rythromycine. 

27) Les composes de formule (I) tels que d6finis d la revendication 1 dont les noms suivent : 

- la 9-[0-[(2-m6thoxy 6lhoxy) m6ttiyl] oxime] de 3-de[(2,6-dideoxy 3-C-m6thyl 3-0-m6thyl alpha-L-ribo- 
hexopyranosyl) oxy] 6-0-m6thyl 3-oxo 6rythromycine, 

- la 3-d6[(2,6-dideoxy 3-C-m6thyl 3-0-m6thyl alpha-L-ribo-hexopyranosyl) oxy] 6-0-m6thyl 3-oxo Erythro- 
mycins. 

- le 11,12-carbonate cyciique de 3-de[(2.6-dideoxy 3-C-nn6thyl 3-0-mdthyl alpha-L-ribohexopyranosyl) 
oxy] 6-0-m6thyl 3-oxo-6rythromycine. 

28) Les oomposds de formule (I) tels que d6finis d la revendication 1 , dont les noms suivent : 

- (E) 9-0-[2-[[2-(1-pyrrolidinyl 6thyl] amino] 6thyl] oxime de 3-d6 [(2.6-did^xy 3C-m6thyl 3-0-m6thyl al- 
pha-L-ribo hexopyranosyl) oxy] 6-0-m6thyl 3-oxo 6rythromycine, 

- (E) 9-0-(3-plp6ridinyl) oxime de 3-d6 [(2,6-did6oxy 3C-m6thyl 3-0-m6thyl alpha-L-ribo hexopyranosyl) 
oxy] 8-0-m6thyl 3-oxo 6rythromycine, 

- (E) 9-0-{2-(dim6thylamino) 6thyl] oxime de 3-d6 [(2.8-did6oxy 3C.m6thyl 3-0-m6thyl alpha-L-ribo hexo- 




C 




{CH2)q-N 
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pyranosyl) oxy] 11-d6oxy 10,1 1-did6 hydro 6-0-m6thyl 3-oxo 6rythromycine. 

29) A litre de medicaments, \es composes de formule (I) tels que d^finis d Tune quelconque des revendi- 
cations 1 d 25 ainsi que leurs sels d'addition avec les acides phamiaceutiquement acceptables. 

30) A litre de medicaments, les composes de formule (I) tels que d^finis d Tune quelconque des revendi- 
5 cations 25 d 28, ainsi que leurs sels d'addition avec les acides phanmaceutiquement acceptables. 

31) Les compositions pharmaceutiques renfermant comme principe actif au moins un medicament defini 
^ la revendicatlon 29 ou 30. 

32) Procede de preparation des composes de fonmule (I) tels que definis e Tune quelconque des revendi- 
cations 1 ^ 28, caracterise en ce que Ton soumet un compose de fonmule (II) : 

10 



15 



20 



25 



30 



35 




(II) 



dans laquells X, X', R2, B et A oonservent leu r signification precedsnte, k Taction d'un ackJe en milieu aqueux 
40 pour obtenir le compose de fonnule (III) : 



45 



50 



55 



53 



EP0 4B7 411 A1 




(III) 



OH 

que I'on soumet ^ Taction d'un agent de blocage de la fonction hydroxyle en 2\ pour obtenir un compose 
fomiule (IV) : 



X 




(IV) 



OM 

dans laquelle OM represente un groupement hydroxyle bloqu§. et les autres substituants conservent leur signi- 
fication pr6c6dentB. que Ton soumet k raction tfun agentd'oxydation de la fonction hydroxyle en 3, pour obtenir 
le compost de fonnule (V) : 



54 
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5 



10 



15 



20 




que Ton soumet, si desire, a I'acticn d'un reactif susceptible d'introduire le radical R'^, R'^ ayant la meine valeur 
que R3 a rexceptlon de rhydrogene, puis oubien le cas ech^ant a Taction d'un agent de liberation de la fonction 
25 hydroxyle en T pour obtenir le compose de foimule (Ia) : 



30 



35 



40 



45 




c'est-a-dire un compost de fom^ule (I) dans laquelle Y et Y' fomient ensemble avec Tatome de carbone auquel 
50 ils sent li^s une tbnction c^tone, puis soumet si dtelr6, ce compost de formule (I a) ^ Taction d'un agent d'oxi- 
matlon de la cetone ou beta-ceto ester pour obtenir le compose de fbnmule (I) recherche, puis si desir^ soumet 
le compose obtenu h Taction d'un agent d'esterification de T hydroxyle en 2', ou bien d'abord a Taction d'un 
agent d'oximation de la fonction cdtone ou bdta-cdto ester, et ensuite le cas dchtent k Taction d'un agent de 
liberation de la fonction hydroxyle en 2^ pour obtenir le compose de fonmule (I) recherchd puis si ddsird soumet 
65 le compost de formule (I) ainsi obtenu k Taction d'un acide pour en former le sei. 

33) A titre de produits industriels nouveaux, les compost de fonmule (II), (III), (IV) et (V) d^finis k la reven- - 
dication 32. 

34) Variante du precede de la revendication 32 pour preparer les produits de formule (I) dans lesquels X 



55 
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et X' forment ensemble un groupement C=NOR. caracl6ris6 en ce que le produit de fonmule IV£utllis6 dans 
lequel Xet X' repr6sentent le groupement C=N-OR est prtpard d partir de la c6tone de fonmule 00 coiTOspon^ 
dante par action de NH^OR en milieu adde. pour obtenir aelon le pH de la rfeactfon le produit de formule (IV^) 
conrespondanteaturfe ou Insatur6 en 10(11) : 



10 



IS 



20 



25 




A represBntant un radical OH s'il n'y a pas d'insaturation en 10(1 1) ou repr^sentant un atome d'hydrogSne s'il 
y a une insaturation en 10(11). R. etZ oonseivant la mdme signification que prtcademrient 
30 35)Variant9duprocM6selonlarevendication32.pourpr6parerlesoomposBsdeformule(l)danslesquels 

X et X' forment un groupement C=NOR, R dtantdiflni comma pr6c6demmBnt. caracl6ris6 en ce que I on sou- 
met un compose de formule (\^ dans lequel X et X- forment ensemble un groupement * " a^ "" 
Gompos6 defom^ule NHjOR pour obtenir le compos6 de formule (I) conrespondant. dans lequel X et X forment 
un groupement C=NOR ET 2 repr6sente un atome d'hydrogftne pub. le cas eoheant, estenfie ou saline. 
38 36) ProcM* selon la revendioatlon 32. oaraot6rls6 en ce que le produft de fonmule OD utills6 au depart ne 
porte pas d'insaturation en 10(11). 

Revendications pour I'Etat contractant suivant: E8 

40 1) Pioc&ld pour preparer des compost de fomiule (I) : 
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(I) 



OZ 



dans laquelle, 

ou bien X et X' forment ensemble avec Tatome de carbone auquel lis sont lies un groupennent C=0 ou C=NOR, 
dans lequel R repr^sente : 

- un atome d'hydrogene, 

- un radical heterocyclique rsnfermantau nioins un atoms d'azote etevsntuellement un autre het^roatome, 
mono ou bicydlque, sature ou Insature. aromatlque ou non aromatlque ccmportant jusqu'a 12 chainons, 
6ventuellement substltu^ sur I'atome d'azote par un radical alkyle renfemiant Jusqu'd 4 atomes de carbone, 

- un radical alkyle, alkenyle ou alkynyle lin^aire, ramifl6 ou cyclique, renfermant Jusqu'd 18 atomes de car- 
bone sventuellementsubstitud parun ou plusleurs groupements : 

. hydroxyle, 
. halog^ne, 
. cyano, 
. nitro, 
. amidinyle, 
. guanidlnyle, 

. heterocyclique, tel que defini precedemnrtent, 

. alkyloxy, alkenyloxy ou alkynyloxy ayant au plus 6 atomes de carbone, 

. alkylthio, alk^nylthlo ou alkynylthk) ayant au plus 6 atones de carbone, I'atome de soufre 6tant 6ven- 
tuellement oxyd^ en sulfoxyde ou en sulfone, 
. aryle, aralkyle, 
. aryloxy, aralkyloxy, 

. arylthk), aralkylthio, Tatome de soufre 6tant ^ventuellement oxyd6 en sulfoxyde ou en sulfone, 
(chacun de ces radicaux alkyloxy, alkenyloxy, alkynyloxy, alkylthio, alkenylthio ou alkynylthio, aryle, aralkyle, 
aryloxy, aralkyloxy, arylthio ou aralkylthb etant eventuellement substttue par un ou plusleurs des groupements 
suivants : hydroxy, alkyloxy, alkyithio ayant de 1 a 6 atomes de carbone, alkenylthio, alkynylthk) ayant jusqu'a 
6 atomes de carbone, amino, monoalkylamino ayant jusqu'a 6 atomes de carbone. dialkylamino ayant jusqu'a 
12 atomes de carbone, un radical amidinyle, guanidinyle, un radical heterocyclique tel que d§fini precddem- 
n^nt, les radicaux aryle, aryloxy, arylthio, aralkyle, aralkyloxy et araikylthlo etant de plus eventuellement subs- 
titues par les radicaux methyle, ethyle, propyle, carbamoyle, aminomethyle, dimethylamlnomethyle, 
aminoethyle, dimethylamlnoethyle, carboxyle, methyloxycarbonyle, ethyloxycarbonyle) 



< 
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dans lequel : 



ou blen R'l et R'a identiques ou diff^rents repr^sentent vin atome d'hydrog^ne, un radical alkyle, alk^nyle ou 
alkynyle, lin^aire, ramifid ou cydique renfermant jusqu'Si 18 atomes de carbone, un radical aryle ou aralkyle. 
chacun de cea radlcaux R'l et R'z 6tant dvenluellement 9ub8titu6 par un ou plusieurs radicaux hydroxy, alky- 
loxy. alk^nyloxy, alkynyloxy, alkylthio, alk6nylthk) ou alkynylthio renfenmant jusqu^^ 8 atomes de carbone, 
amino, monoalkylamino renfemiant jusqu'a 4 atomes de carbone, dialkylamino renfemiant jusqu'd 8 atonnes 
de carbone, cyano. carboxyle libre. est6rifi6 ou salifl6, acyle ou carbamoyle, renfennnant jusqu'd 8 atomes de 
carbone, par un radical Sl(alc)3 ou Si(0alc)3 dans lequel a!c repr6sente un radical alkyle renfemiant jusqu'ft 4 
atomes de carbone, par un radical h6t6rocyclique tel que d^fini pr6c6demment, 

ou bien R'l et R'l fomient ensemble avec Tatome d'azote auquel lis sont li^s un radical h6t6rocycle mono ou 
bicyclique, renfenriant 6ventuellement un autre h6t6roatome, satur* ou insaturfe, aromatique ou non aromati- 
que, comportant jusqu'd 12 chatnons ; 

. un groupement ammonium quaternaire, 

. 1,2-6poxy6thyle ou 2,2-dim6thyl 1 ,2-6poxy6thyle ou un radical resultant de Touverture de ce groupement 
par un r6actif nudtophlie, 



dans lequel Bi represente solt un radical alkyle ou alkyloxy ayant au plus 6 atomes de carbone, solt un 
radical aryle, aralkyle, aryloxy ou aralkyloxy, 

. fomiyle llbre ou prot6g6, carboxyle libre, est6rifl6 ou sallfi6, thiocyanate, acyle ou carbamoyle, 

• (CH2)„R', R' repr6sentant le reste d'un acide amine, et n representant un nombre entler compris entre 

oubienX represente un radical 



- R4 et Rb identiques ou dlff6rents Tun de I'autre, repr6sentant un atome d'hydrog6ne ou un radical hydro- 
carbon6 renfermant jusqu'^ 18 atomes de carbone, renfermant 6ventuellement un ou plusieurs h6t6roa- 
tomes, 6ventuellement substitu^ par un ou plusieurs groupements fonctionnels, ou par un radical 
h6t6rocyclique renfemiantau moins un atome d'azote et 6ventuellement un autre h6t6roatome choisi panni 
les atomes d'oxyg^ne, de soufre ou d'azote, mono ou bicyclique, 9atur6 ou insatur6, aromatique ou non 
aromatique <X)mportant jusqu'a 12 chaTnons, 6ventuellement substitu* sur I'atome d'azote par un radical 
alkyle renfermant jusqu'd 4 atomes de carbone, 

- et Rb pou vant ^ventuellement former avec Tatome d'azote auquel lis sont Ii6s un radical h6t6rocycle, 
renfemiant au moins un atome d'azote et 6ventuellement un autre h6t6roatome choisi parmi les atonrtes 
d'oxyg^ne, de soufre ou d'azote, mono ou bicyclique, satur6 ou insatur*. aromatique ou non aromatique 
comportant jusqu'd 12 chaTnons, 

- Ra et Rb pouvant fonmer avec le radical A un cycle 9-N. 1 1-0, 
eUC reprtsente un atome d'hydrog6ne. 

YetY' identiques ou diff6rents de X et X' ont la signification de X et X' 

Breprdsente un atome d'hydrog6ne ou un radfcal OR4, R4 representant un atome d'hydrogdne ou fomrie avec 
A un radical carbonate ou carbamate, 

A forme avec le carbone qui le porte et le carbone en 10, une double liaison, 

ouA represente un radical OR'4. R'4 representant un atome d'hydrog6neou fonme avec Bun radical carbonate, 
ou A represente un radical 



representant un groupement C=0 fonmant avec B un groupement carbamate, R'e representant un atome 
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d'hydrogdne ou un radical alkyle, aralkyle ou alkyloxy ayant jusqu'd 12 atomes de carbone ou un groupement 



R; et R« identiques ou diff^rents reprdsentant un atome d'hydrog^ne ou un radical alkyls ou aralkyle, renfermant 
ro jusqu'a 18 atomss de carbone, ou formant avec Tatome d'azote un hitdrocycle tel que ddfini precidamment, 
8t q represente un nombre entier compris entre 1 et 6, 
ou A repr^ente un radical 



f5 



0-CH2 -o- (CHa J tT^^ 



^10 



20 Rfl et Rio repr^sentant un atome d'hydrog^ne ou un radical alkyle renfermant jusqu'd 8 atomes de carbone, 
ou formant avec Tatome d'azote un h^t^rocycle tel que d^flni pr^c^demment et n represente un nombre entier 
compris entre 1 et 6, 

R2 represente un radical alkyle renfemiant jusqu'^ 8 atomes de carbone, ou un radical CONH3 ou CONHCORn 
ou CONHSO2R11 dans lesquels R« represente un radical hydrocarbon^ renfennant jusqu'^i 18 atomes de car- 
25 bone comportant eventuellement un ou plusieurs heteroatomes, 

R3 en position alpha ou beta represente un atome d'hydrogene ou un radteal alkyle, renfenmant jusqu*^ 8 ato- 
mes de carbone ou un radical 



30 



(CH^) 



'12 



^13 



35 dans lequel R12 et R13 represente un atome d'hydrogene, un radical alkyle renfenmant Jusqu'd 8 atomes de car- 
bone ou formant avec Tatome d'azote un heterocyde tel que defini precedemment, n representant un nombre 
entier compris entre 1 et 6, ou un radical 



AO 



N 



'14 



^15 



45 Ri4 et Identiques ou differents representant un atoms d'hydrogene ou un radical alkyle renfemnant Jusqu'a 
8 atomes de carbone ou un heteroatome ou un radical alkyle ou alkyloxy renfermant Jusqu'd 8 atomes de car- 
bone, 

Z represente un atome d'hydrogene ou le reste d'un acide carboxylklue renfemiant jusqu'a 18 atomes de car- 
bone les oximes que peuvent representer X et X' ou Y et Y' peuvent etre de configuration syn ou anti, ainsi 
50 que les sels d'additbn avec les acldes des composes de formule (I), caracterise en ce que Ton soumet un 
compose de fbnmule (II) : 



55 
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OH 



que ron soumet d raction d'un agent de blocage de la fonctlon hydioxyle en 2\ pour obtenir un compos6 de 
fomiule (IV) : 
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10 



15 



20 




(IV) 



dans laquelle OM reprSsente un groupement hydroxyle bloqu§, et les autres substituants conservent leursigni- 
fication pr^c^dente, que Ton soumet^ faction d'unagentd'oxydationdelafonctlon hydroxyle en 3, pourobtenlr 
25 le compose de fbrmule (V) : 



30 



35 



40 



45 




CH3 0 



(V) 



que Ton sounfiet, si desire, a i'action d'un reactif susceptible d'introduire ie radical R'3, R'^ayant ia nn§me valeur 
que Ra h i'exception de i'hydrog^ne, puis ou blen le cas ^^ant d Taction d'un agent de liberation de ia fonction 
50 hydroxyle en 2' pour obtenir le compose de fomiuie (U) : 



95 
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10 



15 




CH3 

L«* ••«*•■ MMMtfttltMMllll Hit 0 



/H3 \ 



20 



25 



30 



35 



40 



c'est-ft-difB un oompos6 de formule (I) dans laquelle Y el Y' forment ensemble avec I atome de carbone auquel 
lis sort lite une fonctlon cetone. puis soumet si dfeire, ce compose de formule (1*) a I action d un agent d oxl- 
mation de la cdtone ou b6te-c6to ester pouroblenir le compose de fomiule (I) recherch6. puis si desire sournet 
le compost obtenu k Taction d'un agert d-esttrificatlon de I'hydroxyle en 2-, oubien d abord a action d un 
agent d'oximation de la fonction cetone ou bAta-c6to ester, at ensuite le cas 6chtenl k I action d un agent de 
liberation de la fonctlon hydroxyle en 2' pourobtenlrle compost de formule (I) recherchfe puis sld6slrt soumet 
le compose de formule (I) ainsi obtenu a I'action d'un acide pour en fontnerlesel. , ^ 

2) Proc6d6 selon la revendication 1 pour preparer les produits de fbnmule (I) dans lesquels X et X forment 
ensemble un gioupemert C=NOR. caract6rls6 en ce que le produit de formule (IV^) ut»is6 dans lequel X etX 
represente nt le groupement C=N-OR est pr6par6 k paitir de la c6tone deformule (II) oorrespondante par acton 
de NH2OR en milieu acide, pour obtenir selon le pH de la rdaotion le produit de fbmiule (IV*) conrespondart 
saturd ou insaturd en 10(11) : 



ttCR 



45 



so 



85 




A repr^sertant un radical OH s'l n-y a pas d'Insaturation en 10(1 1) ou reprdsentant un atome d'hydrogftne s'il 
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y a une insaturation en 10(11), R, R2 et Z conservant la m^me signification que dans la revendication 1. 

3) Proc6d6 selon la revendication 1 . pour preparer les composes de fonnule (I) dans lesquelsX et X' for- 
ment un groupennent C=NOR, R 6tant d^fini comme pr^cddemment, caract^risd en ce que Ton soumet un 
composd de fonnule (Ia) dans lequel X et X' ferment ensemble un groupement cdto d Taction du compos6 de 

5 fonnule NH2OR pour obtenir le compos6 de fonmile (1) con-espondant, dans lequel X et X' fonment un groupe- 
ment C=NOR ET Z repr^sente un atome d'hydrog^ne puis, le cas ^ch^ant est^ifle ou salifie. 

4) Proc6d6 selon la revendication 1, caract6ris6 en ce que le produit de fonmule (II) utilise au d6part ne 
porte pas d'insaturation en 10(11). 

5) Proc6d6 selon i'une quelconque des revendicatlons 1 d 4, caract6rls6 en ce que Toximation de la fonction 
10 c^tone peut $tre r^alis^e en une seule Stape au moyen d'une hydroxylamine RONH2 portant le substituant R 

d6sird soit au moyen d'une hydroxylamine H2N-0-(CH2)n-Hal pour obtenir un compost de formule (I) dans 
laquelle 



20 reprSsente le groupement =K>-0-(CH2)„-Hal, que I'on soumet si dteird k I'actbn d'une amine de formule 

nhCT 

K 2 

dans laquelle R'l et R 2 ont la signification ddjd indiqu6e, pour obtenir un compost de fomriule (I) dans laquelle 

30 



40 



repr^sente le groupement 



=N-0-(CH2)a-N 



2 



qua Is cas echeant Ton transfbmie, au moyen par exemple d'un agent d'alkyiation, d'acylatlon, de reduction 
45 pour obtenir le compost de fonmule (I) d^slrd. 

6) Precede selon Puns quelconque des revendicatlons 1 a 5, caracterise en ce que pour preparer des pro- 
dults de fomfiule (I) dans laquelle X et X' representent ensemble un groupement C=NOR, on utilise un agent 
d'oximation NH2OR dans lequel R a la signification indiqu6e k la revendication 1. 

7) Precede selon Tune quelconque des revendicatlons 1 a 6, caracterlsd en ce que I'on utilise un agent 
50 d'oximation NH2OR dans lequel R represente un radical alkyle renfermant jusqu'd 6 atomes de carbone subs- 

titud parun radical 
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R'l et R'l conservant la mfime signification que dans la revendication 1. 

8) Proc6d6 selon Tune quelconque des revendications 1 & 6, caract^is* en ce que Ton utilise un agent 
d*oximation NH2OR dans lequel le radical R est un radical 



(CH2)2-N 

R'^ et R'2 repr6sentant un radical alkyle renfennant Jusqu'^i 4 atomes de carbone. 

«) Proc6d6 selon la revendication 8 caract6ris6 en ce que Ton utilise un agent d'oximatton NHjOR dans 
lequel R represente un radical (CH2)rN(CH3)2. 

10) Procede selon I'une quelconque des revendications 1 a 6, caracterise en ce que I'on utilise un agent 
d'oximation NH2OR dans lequel le radical R est un radical 




(CH2)2-N 

R'l reprfesentant un atome d'hydrogfene et R'2 repr6sentant un radical alkyle renfemiant jusqu'6 4 atonnes de 
carbone substitud par un radical h6t6rocycle renfennant au moins un atome d'azote. 

11) Proc6d6 selon la revendication 10, caract6ris6 en ce que Ton utilise un agent d'oximation NHjORdans 
lequel R reprdsente un radical 




(CH2)2-»H-(CH2)2-^ 




12) Proc§d6 selon Tune quelconque des revendications 1 ^ 6, caract6rls6 en ce que I'on utilise un agent 
d'oximation NH2OR dans lequel R repr6senle un radical alkyle renfermant Jusqu'A 6 atomes de carbone, subs- 
titu6 par un radical alkyloxy renfennant jusqu'A 6 atomes de carbone eventuellement substitue par un radical 

methoxy. ...l. j 

13) Procede selon la revendicatbn 12, caract6rls6 en ce que I'on utilise un agent d'oximation NHjOR dans 

lequel R represente un radical : 



y 

14) Proc6d6 selon I'une quelconque des revendications 1 ^ 6, caract6rls6 en ce que I'on utilise un agent 
d'oximation NH2OR dans lequel R represente un h6t6rocycle renfermant au molns un atome d'azote. 

1 5) Precede selon la revendlcatton 14. caracterise en ce que I'on utilise un agent d'oximatton NH2OR dans 
lequel R represente un radical 3-plperidinyle. 

1 6) Precede selon la revendication 1 , caracteris6 en ce que pour preparer un prodult de fomnule (U) dans 
laquelle X etX' represented ensemble une fonction cetone, on utilise au depart un produitde formule 00 dans 
laquelle X et X' ont la signification Indlquee prec6demment 

17) Precede selon I'une quelconque des revendications 2 a 14, caracterise en ce que pour preparer un 
produit de formule (1) dans laquelle Y et V fonnent ensemble un groupemenl C=NOR, on utDlse un agent d'oxi- 
mation NH2OR dans lequel R a la signification Indlquee d la revendication 1, 

18) Precede selon la revendication 17. caracterise en ce que I'on utilise un agent d'oximation NHjOR dans 
lequel R represente un radical benzyle. . . ^ 

19) Procede selon I'une quelconque des revendications 1 e 18. caracterls6 en ce que I on utiise au depart 
un prodult de formule (I I) dans laquelle Rg represente un radical alkyle renfenmant de 1 ^ 4 atomes de carbone. 

20) Procede selon la revendication 19, caracterise en ce que I'on utilise au d6part un prodult de fonmule 
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(II) dans laquelle R2 repr^sente un radical m^thyle. 

21) Proc6d6 selon Tune quelconque des revendications 1 d 20. caract6rls6 en ce que Ton soumet le produit 
de foimule (V) ou bien le cas dch^ant d Taction d'un agent de liberation de la fonction hydroxyle en 2' pour 
obtenlr le compost de formule (Ia) dans laquelle R's repr^sente un atonne d'hydrogdne, que Ton souniet si 

5 desire d Taction d'un agent d'oximat'ion de la c^tone ou bSta-c^to ester, puis si d6sir6 ^ Taction d'un agent 
d'est^hfication de Thydroxyte en 2' ou bien d'abord d Taction d'un agent d'oximation puis le cas 6ch6ant d 
Taction d'un agent de liberation de la fonction hydroxyle en 2' pour obtenlr un compose de fonmule (I) dans 
laquelle R3 represente un atonie d'hydrogdne, puis si desire, soumet le compose de fonmule (I) ainsi obtenu d 
Taction d'un acide pour en former le sef. 

10 22) Precede selon Tune quelconque des revendications 1 d 21 caracterise en ce que Ton utilise au depart 
un produit de fonmule (11) dans laquelle A represente un radical OH. 

23) Precede selon Tune quelconque des revendications 1 e 22, caracterise en ce que Ton utaise au depart 
un produit de fonmule (II) dans laquelle B represente un radical OH. 

24) Precede selon Tune quelconque des revendications 1^21, caracterise en ce que Ton utaise au depart 
15 un produit de fonmule (II) dans laquelle A et B fonment ensemble un groupement 11, 12 carbonate cydique. 

25) Precede selon Tune quelconque des revendications 1^21, caracterise en ce que Ton utilise au depart 
un produit de fonmule (II) dans laquelle A et B fonment ensemble un radical divalent 



20 



25 



30 



35 



R'e representant un atome d'hydrogene ou un radical alkyle, aralkyie ou alkyioxy ayant Jusqu'd 12 atomes de 
carbone ou un groupement ; 



R7 et Rs identiques ou differents representant un atome d'hydrogene ou un radical alkyle ou aralkyie, renfermant 
jusqu'd 18 atomes de carbone, ou fomnant avec Tatome d'azote un heterocycle tel que defini precedemment, 
etq represente un nombre entiercompris entre 1 et 6. 

26) Precede selon la revendication 25, caracterise en ce que Ton utilise au depart un produit de formule 
40 (II) dans laquelle A et B fonment ensemble un radical divalent 



45 



60 dans lequel R'e represente un radical arakyle comportant jusqu'd 12 atomes da carbone. 

27) Procede selon la revendication 26 caracterise en ce que Ton utilise au depart un produit de formule 
(II) dans laquelle A et B fonmsnt ensemble un radical divalent 
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dans lequei Rerepresente un radical (CH2)4C6H5. 

28) PrQc6d§ selon Tune quelconque des revendications 1 h 27, caract6ris6 en ce que Ton soumet le 
compos6 de formule (V) ou (U) ^ Taction d'un agent de liberation de la fonction hydroxyle en 2' pour obtenir 
un produit da fomnule (I) dans laquells Z reprdsente un atonf« d'hydrog&ne. 

Revendications pour TEtat contractant suivant: GR 

1) Procddi pour preparer das composes de formule (I) : 




OZ 



dans laquslte, 

oubien X et X' fonment ensemble avec I'atome de carbone auquel lis sont Ii6s un groupement C=0 ou ONOR, 
dans lequei R represente : 

- un atome d'hydrogene, 

- un radical het6rocyclique renfermantau moins un atomed'azote et6ventuellement un autre het6roatome, 
mono ou bicydique, satur6 ou insaturi, aromatique ou non aromatique com portent jusqu'A 12 chaTnons, 
eventuellement substitue sur I'atome d'azote par un radical alkyle renfemriant jusqu'a 4 atomes de carbone, 

- un radical alicyle, allc6nyle ou allcynyle lin6aire, ramifi6 ou cyclique, renfermant jusqu'S 18 atomes de car- 
bone eventuellement substitu^ par un ou plusieurs groupements : 

. hydroxyle, 
. halog^ne, 
. cyano, 
. nitro, 
. amidinyle, 
. guanidinyle, 

. hdt^rocyclique, tel que defini pr^cidemment, 

. allcyloxy, alkenyloxy ou allcynytoxy ayant au plus 6 atomes de carbone, 

. allcylthio, alkenylthio ou alkynylthb ayant au plus 6 atomes de carbone, Tatome de soufre etant Even- 
tuellement oxyd6 en sulfoxyde ou en sulfone, 
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2 



dans lequel : 



ou bien R'l eX R'2 identiques ou differents representent un atome d'hydrogene, un radical alkyle, 
alk6nyle ou alkynyle, lineaire, ramifie ou cycljque rGnfermant jusqu'^ IB atomes de carbons, un radical 
aryle ou aralkyle, chacun de ces radicaux R'-, et R'2 ^lanl dventuellement substitu^ par un ou plusieurs 
radicaux hydroxy, alkyloxy, alkenybxy, alkynyloxy, alkylthio, atkenylthio ou alkynylthio renfGrmant 
jusqu^^ 8 atomes de carbone, amino, monoalkylamino renf ermant jusqu'd 4 atomes de carbone, dialk- 
ylamino renfermant jusqu'a 8 atomes de carbone, cyano, carboxyle libre, esl^rifie ou salifie, acyle ou 
carbanrKjyIe, renfermant jusqu'a 8 atomes de carbone, par un radical Si(alc)3 ou Si(Oalc)3 dans lequel 
ale represente un radical alkyle renfermant jusqu'^ 4 atomes de carbone, par un radical h^tSrocyclique 
tel que ddfini pr^c^demment, 

ou bien R'^ et R'2 torment ensemble avec Patome cfazote auquel ils eont li^s uii radk^al h^t6rocycle 
monoou bk^yclique, renfermant 6ventuellement un autre h^t^roatome, saturd ou insaturd, aromatique 
ou non aromatique, comportant jusqu' a 12 chaTnons ; 

un groupement ammonium quatemaire, 

1 ,2-6poxy6thyle ou 2,2-dim6thyl 1,2-epoxyethyle ou un radteal rSsultant de fouverture de ce groupement 
par un rdactif nucleopMIe, 



dans lequel represents soil un radical alkyle ou alkyloxy ayant au plus 6 atomes de carbone; soil un 
radical aryle, aralkyle, aryloxy ou aralkyloxy, 

formyle libre ou protege, carboxyle libre, esterifie ou salifie, thiocyanale, acyle ou carbamoyie, 
(CHgjnR', R' reprdsentant le reste d'un acide amin^, et n repr^sentant un nombre entier compris entre 0 et 6, 

ou Men X represente un radical 



renfermant jusqu'^ 18 atomes de carbone, renfermant evenluellement un ou plusieurs het^roatomes. 6ven- 
tuellement substitu6 par un ou plusieurs groupements f onctkninels, ou par un radical h^t^rocyclique renfermant 
au molns un atome d'azote et 6ventuellement un autre heteroatome chdsi parmi les atomes d'oxygene. de 
soufre ou d'azote, mono ou bicyclique, satur6 ou insalure, aromatique ou non aromatique comportant jusqu'a 
12 chatnons, eventuellement substitu^ sur ratome d'azote par un radical alkyle renfermant jusqu'd 4 atomes 
de carbone, 

Ra et R|, pouvani 6ventuellement former avec Patome d'azote auquel ils sont li^s un radical hdterocycle, ren- 
fermant au molns un atome d'azote et eventuellement un autre het6roalome choisi parmi les atomes d'oxygene, 
de soufre ou d'azote, monoou bicyclique: satureou insature, aronnatique ou non aromatique comportant jusqu'a 
12 chainons, 

Ra ®* pouvant former avec le radical A un cycle 9-N, 11-0, 
et X' represente un atome d'hydrogene, 

Y et Y' Wentiques ou differents de X et ont la signification de X et X' 

B represente un atome d'hydrogfene ou un radical OR4, R4 repr6sentant un atome d'hydrogene ou forme avec 
A un radical carbonate ou carbamate, 

A forme avec le carbone qui le porte et le carbone en 10, une double liaison, 





67 



EP 0 487 411 A1 



- et Rb pou vant 6ventuellement former avec Tatome d'azote auquei lis sont Ii6s un radical h6t6rocycle. 
renfermant au moins un atome d'azote et dventuellement un autre hdttroatome choisi pamfii les atomes 
d'oxygdne. de soufre ou d'azote. mono ou bicydique, aaturd ou insatur^, arx)mat1que ou non aromatique 
comportanl jusqu'd 12 chatnons, 
5 - et Rb pouvant former avec le radical A un cycle 9-N, 1 1-0, 
etX' reprfesente un atonne d*hydrogdne, 

Yetr. identlquea ou diffdrenta de X et X' ont la signification de X el X' 

B repr6sente un atome d'hydrog6ne ou un radical OR4, R4 repr6sentant un atome d'hydrogine ou fonme avec 
A un radical carbonate ou carbamate. 
10 A fonfne avec le carbone qui le porte et le carbone en 10, une double liaison, 

ouA repr6sente un radical OR'4, R'4 repr6sentantun atome d'hydrog^ne ou fonme avec B un radical carbonate, 
ou A repr6sente un radical 

representant un groupement C=0 fonmant avec B un groupement carbamate, R'e representanl un atome 
d'hydrogene ou un radical alkyle, aralkyle ou alkyloxy ayant jusqu'a 12 atomes de carbone ou un groupement 

20 

(CH2),-N^ 

Re 

25 

R7 et Rg identiques ou diff6rents repr^entant un atome d'hydrog^ne ou un radical alkyle ou aralkyle, renfermant 
jusqu'd 18 atomes de carbone, ou formant avec I'atome d'azote un h6t6rocycle tel que d6fini pr6c6demment, 
et q repr6sente un nombre entier compris entre 1 et 6, 
30 ou A reprdsente un radical 



35 



0-CH2-0-{CH2)n-N, 



Rg et Rie representant un atome d'hydrogene ou un radical alkyle renfenmant jusqu'a 8 atomes de carbone, 
ou formant avec I'atome d'azote un heterocycle tel que defini prec6demment et n represente un nombre entier 
40 compris entre 1 et 6, 

R2 represente un radical alkyle renfennant jusqu'A 8 atomes de carbone, ou un radical CONH2 ou CONHCORn 
ou CONHSO2R11 dans lesquels represente un radical hydrocarbone renfennant jusqu'a 18 atomes de car- 
bone comportant dventuellement un ou plusleurs heteroatomes, 

R3 en position alpha ou beta represente un atome d'hydrogene ou un radical alkyle, renfermant jusqu'a 8 ato- 
45 mes de carbone ou un radical 

dans lequel R12 et Rij represente un atome d'hydrogfene, un radical alkyle renfemiant jusqu'^ 8 atomes de car- 
bone ou formant avec Tatome d'azote un hiterocyde tel que defini precedemment, n representant un nombre 
55 entier compris entre 1 et 6, ou un radical 
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Ri4 et identiques ou diff^rents reprdsentant un atome d'hydrog^ne ou un radical alkyle renfermant jusqu'd 
8 atomes de carbons ou un heteroatome ou un radical alkyla ou alkyloxy renfermant jusqu'd 8 atomes de car- 
bone, 

fO Z represente un atome d'hydrogene ou le reste d'un aclde carboxyliqije renfenmant jusqu'a 18 atomes de car- 
bone les oximes que peuvent repr^senter X et X' ou Y et Y' peuvent §tre de configuration syn ou anti, ainsi 
que les sels d'additlon avec les acldes des composes de fonmule (I), caractSrisd en ce que Ton soumet un 
compost de fbmiule (II) : 



20 



25 



30 



35 



40 




(ID 



dans laquelle X, X', R2, B et A conseivent ieur signification precedente, h Taction d'un acide en milieu aqueux 
45 pour obtenir Is compost de fonmule (III) : 



69 



EP 0 487 411 A1 




(III) 



OH 



que Ton soumet d Taction d'un agent de blocage de la fonction hydroxyle en 2\ pour obtenir un compos6 
fonnule (IV) : 




(IV) 



dans laquelle OM represente un groupement hydroxyle bloque. et les autres substituants conservent leursignl- 
flcatlon pr6c6dentB, que Ton soumet A I'actlon d'un agent d'oxydatlon de la fonction hydroxyle en 3. pour obtenir 
le compost de formule (V) : 
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c'Gst-&-clir9 un compose da formule (I) dans laquellG Y Gt Y' ferment ensemble avec ralome de carbone auquel ils 
sont lies unefonclion c6tone, puis soumel si desire, ce compost de formule (l^^) a Taction d'un agent d'oximalion 
de la c^tone ou b6ta-c6to ester pour obtenir le compost de formule (I) recherche, puis si d6s\r6 soumet le compos6 
oblenu a I'aclion d'un agent d'esteriflcation de I'hydroxyle en 2', ou bien d'abord a Taction d'un agent d'oximation 
de la fonction o6Xone ou b6ta-c6to esler, et ensuite le cas ech^ant k Taction d'un agent de liberation de la fonctlon 
hydroxyle en 2' pour obtenir la compost de formule (I) recherchd puis si desird soumet la composd de formule (i) 
ainsi obtenu k Taction d'un acide pour en former le seL 

Proc6d6 selon la revendication 1 pour preparer les produits de formule (I) dans lesquels X et X' forment ensemble 
un groupement C-NOR, caractdris^ en ce que le produit de formule (I V/J utllis6 dans lequel X et X' repr^sentent 
le groupement C=N-OR est pr6par6 d partir de la cetone de formule (II) correspondante par action de NHjOR en 
milieu acide, pour obtenir selon le pH de la reaction le produit de formule (IVJ correspondant satur6 ou insatur6 
en 10(11) 



NOR 
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A repr^sentant un radical OH s'il nV a pas d'insaturatlon en 10(11) ou represeniant un alome d'hydrogdne s'il y a 
une insaturation en 10(11), R, R2 et Z conservant la mSme signification que dans la revendlcation 1. 

Precede selon la revendication 1, pour preparer les composes de formule (I) dans lesquels X et X' forment un 
groupement C=NOR, R etant defini comme pr6c6dGmment, caracteris6 en cg que Ton sounnet un compose de 
lormule (1/^) dans lequel X et X' forment ensemble un groupement c6to k Taction du compos6 de formule NHjOR 
pour obtenir le compost de formule (I) correspondant, dans lequel X et )C formenl un groupement C=NOR ET Z 
represente un atome d'hydrogene puis, la cas echeant, esterifie ou satrfie. 

Proc6d6 selon la revendication 1, caract6rls6 en ce que le produit de formule (II) utilise au d6part ne porte pas 
d'insaturatbn en 10(11). 

Procdd6 selon Tune quelconque des revendications 1 A 4, caract6ris6 en ce que I'oximation de lafonction cStone 
peut etre realist en une seule 6tape au moyen d'une hydroxylamine RONH2 portant le substituant R deslr6 soil au 
moyen d'une hydroxylamine H2N-0-(CH2)n-Hal pour obtenir un compost de formule (I) dans taquelle 



represente le groupement =N-0-(CH2)n-Hal, que Ton soumet si d6sir6 k Taction d'une amine de formule 



dans taquelle R'i el R'2 ont la signification Indiqu6e, pour obtenir un compose de formule (I) dans laquelle 



quQ IQ cas echeant I'on transforme, au moyen par exemple d'un agent d'alkylat ion, d'acylatlon, de reduction pour 

obtenir le compose de formule (I) desire. 

Precede selon Tune quelconque des revendicalbns 1 k 5. caracl^rise en ce que pour preparer des produits de 
lormule (I) dans laquelle X et X* repr6sentent ensemble un groupement C=:NOR, on utilise un agent d'oximation 
N2OR dans lequel R a la signification indiquee a la revendication 1 . 

Proc6d6 selon Tune quelconque des revendications 1 a 6, caracterise en ce que Ton utilise un agent d'oximation 
NH2OR dans lequel R represente un radical all^y le renfemnant jusqu'^ 6 atomes de carbone substitu^ par un radical 



Pi\ et R2 consen/ant la m§me signification que dans la revendication 1. 

Proc^de selon I'une quelconque des revendications 1 k 6. caract6ris6 en ce que Ton utilise un agent d'oximatton 
NH2OR dans lequel le radical R est un radical 






represente le groupement 
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(CH2)2-N 




R'l et R'2 representant un radical alkyle renfermant jusqu'^ 4 atomes de carbone. 

9. Procddd salon la revGndication 8 caractdrisd en ce que Ton utilisd un agent d'oximation NH2OR dans lequel R 
represents un radical (CH2)2-N(CH3)2. 

10. Prcx:ede selon I'une quelconque des revendicalions 1^6, caracterise en ce que I'on utilise un agent d'oximation 
NH2OR dans lequel le radical R est un radical 



R'^ representant un atome d'hydrog^ne et R'2 representant un radical alkyle renfermant jusqu'^ 4 atomes de carbone 
substitue par un radical heterocycle renfermant au moins un atome d'azote. 

11. Procede selon la revendicatron 10; caracterise en ce que Ton utilise un agent d'oximatfon NH2OR dans lequel R 
represente un radical 



12. Procede selon I'une quslconque des revendicalions 1 k 6, caracterise sn cg quG I'on utilise un agent d'oximation 
NH2OR dans lequel R represente un radical alkyle renfermant jusqu'a 6 atomes de carbone, substitue par un radical 
alkyloxy renfermant jusqu'^ 6 atomes de carbone eventuellement substitue par un radical methoxy. 

13. Procede selon la revendication 12, caracterise en ce que Ton utilise un agent d'oximatkxi NH2OR dans lequel R 
represente un radical 



14. Procede selon I'une quelconque des revendications 1^6, caracterise en ce que I'on utilise un agent d'oximation 
NH2OR dans lequel R represente un h6t6rocycle renfermant au moins un atome rfazote. 

15. Procede selon la revendication 14; caracterise en ce que I'on utilise un agent d'oximatkxi NH2OR dans lequel R 
represents un radical 3-piperidinyle. 

16. Procede selon la revendicatkxi 1, caracterise en ce que pour preparer un produit de tormule (1^^) dans laquelle X 
et X' represented ensemble une fonction cetone, on utilise au depart un produit de formule (II) dans laquelle X et 
X* ont la signification indiqu6e pr6c6demment. 

17. Procede sekxi I'une quelconque des revendications 2^14, caracterise en ce que pour preparer un produit de 
formule (I) dans laquelle Y et Y' torment ensemble un groupement C=NOR, on utilise un agent d'oximation NH2OR 
dans lequel R a la signification indiquee k la revendication 1. 

18. Procede selon la revendication 17, caracterise en ce que Ton utilise un agent d'oximatkxi NHjOR dans lequel R 
represente un radical benzyle. 

19. Procede selon Tune quelconque des revendications 1^18, caracterise en ce que Ton utilise au depart un produit 
de formule (II) dans laquelle R2 represente un radical alkyle renfermant de 1 4 4 atomes de carbone. 
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20. Proc^dd selon la revendication 1 9, caract6ri&6 en ce que Ton utilise au depart un prodult detormule (II) dans laquelle 
R2 reprdsente un radical mdthyle. 

21. Proc§d6 selon Tune quelconque des revendicalions 1 k20, caract6ris6 en ce que Ton soumet le produitde formule 
(V) ou bien Ig cas dcheant a Taction d'un agent de liberation de la fonction hydroxyle en 2' pour obtenir I© compos6 
de lormule (I a) dans laquelle R'3 represents un atome d'hydrogene, que Ton soumet si desire ^ Taction d'un agent 
d'oximalion de la c6tone ou beta-celo ester, puis si desire a I'action d'un agent d'esterificatlon de I'hydroxyle en 2' 
ou bien d'abord k I'action d'un agent d'oximatlon puis le cas 6ch6ant ^ I'action d'un agent de llbdration de la fonction 
hydroxyle en 2' pour obtenir un compost de formule (I) dans laquelle R3 represente un atome d'hydrogene, puis si 
d6sir6, soumet le compose de formule (I) ainsi obtenu ^ Taction d'un acide pour en former le sel. 

22. Proc6d6 selon I'une quelconque des revendications 1 ^ 21 caract6rls6 en ce que Ton utilise au depart un produit 
de tormule (II) dans laquelle A represente un radical OH. 

23. Procede selon Tune quelconque des revendications 1 & 22, caract6ris6 en ce que I'on utilise au depart un produit 
de formule (II) dans laquelle B represente un radical OH. 

24. Precede selon I'une quelconque des revendications 1 & 21. caracterise en ce que Ton utilise au depart un produit 
de formule (II) dans laquelle A et B forment ensemble un groupement 11 ,12 carbonate cycllque. 

25. Procede selon Tune quelconque des revendications 1 & 21, caracterise en ce que Ton utilise au depart un produit 
de formule (11) dans laquelle A et B forment ensemble un radical divalent 



R'e representant un atome d'hydrogene ou un radicalalkyle. aralkyleoualkyloxy ayani jusqu'^l2alomesdecarbone 
ou un groupement : 



R7 et Rg identiques ou diff6renls representant un atome d'hydrogene ou un radical alkyle ou aralkyle. renfermant 
jusqu'& 18 atomes de carbone, ou formant avec I'atome d'azote un heterocycle lei que defini precedemment, el q 
represente un nombre entier compris entre 1 et 6. 

26. Procede sslon la revendication 25, caracterise en ce qua Ton utilise au depart un produit de formule (II) dans laquelle 
A et B forment ensemble un radical divalent 



dans lequel R'e represente un radical arakyle comportant jusqu'a 12 atomes de carbone. 

27. Procede selon la revendication 26 caracterise en ce que Ton utilise au depart un produit de formule (II) dans laquelle 
A et B forment ensemble un radical divalent 




(CHa>,-N 
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dans lequel R'g r9presente un radical {CH2)4CqH^. 

28. Precede salon I'unequGlconquedQS revendications 1 ^27,caracleriseGnc9que I'onsoumet I e compose defonnule 
(V) ou (1^) a Taction d'un agent de liberation de la fonclion hydroxyle ©n 2' pour oblenir un produit de fomnule (I) 
dans laqueilG Z represente un atoms d'hydrogens. 

29. Precede selon la revendication 1, caracterise en ce que Ton choisit le produit de formule (II) et (es r^actifs mis en 
oeuvre de mani6re telle que Ton prepare la 9-[0-[2-(dimethylamino) ethyl] oxime] de 3-de[(2,6-dideoxy 3-C-melhyl 
3-0-m6thyl alpha-L-ribo-hexopyranosyl) oxy] 6-0-m6lhyl 3-oxo 6rythromycine. 

30. Precede selon la revendication 1. caracterise en ce que Ton choisit le produit de formule (II) et les rSactifs mis en 
oeuvre de maniere telle que Ton prepare la 11,l2-dideoxy-3-de[(2;6-dideoxy 3-C-methyl 3-0-meihyl alpha-L-ribo- 
hexopyranosyl) oxy] 6-O-methyl 3-oxo12,11-[oxycarbonyl[(4-phenylbutyl) imino]] erythromycine. 

31. Proc^de selon la revendication 1, caracterise en ce que Ton choisit le produit de formule (II) et ies reactifs mis en 
oeuvre de maniere telle que Ton prepare Tun quelconque des composes de fomnule (I) dont Ies noms suivent : 

la 9-[0-[(2-mGthoxy ethoxy) methyl] oxime] de 3-dQ((2,6-dideoxy 3-C-melhyl 3-0-m6thyl alpha-L-ribo-hexopy- 
ranosyl) oxy] 6-O-m^thyl 3-oxo Erythromycine, 

la 3-de[(2,6-dideoxy 3-C-mGthyl S-O-methyl alpha-L-hbo-hexopyranosyl) oxy] 6-O-methyl 3-oxo erythromycine, 
le 11,12-carbonate cyclique de 3<le[(2,6-dideoxy 3-C-methyl 3-O-methyl alpha- L-ribohexopyranosyl) oxy] 
6-0-m6thyl 3-oxodrythromycine. 

32. Precede selon la revendication 1, caracterise en ce que I'on choisit le produit de formule (II) et Ies reactifs niis en 
oeuvre de manldre telle que Ton prepare I'un quelconque des composes de formule (I) dont Ies noms suivent 

- (E) 9-0-[2-[[2-( 1 -pyrrolidinyl 6thyl] amino] 6thyl] oxime de 3-d6 [(2,6-diddoxy 3C-m6thyl 3-0-m6thyl alpha-L-ribo 

hexopyranosyl) oxy] 6-O-methyl 3-oxo erythromycine, 

(E) 90-(3-pip6ridinyl) oxime de 3-d6 [(2,6-did6oxy 3C-m6thyl 3-0-m6thyl alpha-L-ribo hexopyranosyl) oxy] 
6-O-methyl 3-oxo erythromycine, 
• (E) 9-0-[2-9-0-[2-(dimelhylamine) ethyl] oxime de 3-de [(2,6-dideexy 3G-methy 1 3-O-methyl alpha-L-ribo hexo- 
pyranosyl) oxy] 1 1 -ddoxy 10. 1 1 -did6hydro 6-0-m6thyl 3-oxo 6rylhromycine. 

33. Proc6de de preparation de compositions pharmaceutiques, caracterise en ce que I'on met ^ titre de principe actif 
I'un au meins des derives de formule (I) telle que dSfinie a la revendication 1 ou I'un au meins de leurs sels d'addition 
avec Ies acides pharmaceutiquement acceptables, sous une forme destin^e k cet usage. 

34. Precede de preparation de compositions pharmaceutiques, caracterise en ce que I'on met a titre de principe actif 
run au moins des d6riv6s de formule (I) telle que d6tinie ^ Tune quelconque des revendications 2 ^ 28 ou I'un au 
moins de leurs sels d'addition avec Ies acides pharmaceutiquement acceptables. sous une forme destin6e k eel 
usage. 

35. Proc6d6 de preparation de compositions pharmaceutiques, caract6ris6 en ce que Ton met ^ titre de principe actif 
run au moins das derives de formule (I) tails que definie a Tune quelconque des revendications 29 a 32 ou I'un au 
moins de leurs sels d'addition avec Ies acides pharmaceutiquement acceptables, sous une forme destin^e d cet 
usage. 

36. A titre de predurts industriels nouveaux. Ies composes de formule (IV) et (V) d^finis k la revendication 1 . 
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PatentanaprQehe 

PatentansprOche fOr folgende Vertragsslaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1 . Verbindungen der Formel (I); 




worin: 

entweder X und X' zusammen mit dem Kohlensloffatom, an das siG gebunden sind, eine Gruppierung C=0 oder 
C=NOR bilden. worin RfOr 

ein Was sersloff atom, 

- einen mono- Oder bicyclischen, gesattigten oder ungesattigten, aromatischen Oder nicht-aromatischen, hete- 
rocyclischen Rest, umfassend mindestens ein Stickstoffatom und ggf. ein anderes Heteroalom, umfassend bis 
zu 12 Keltenglieder. gegebenenfalls am Stickstoffatom durch einen Alkylrest mit bis zu 4 Kohlenstoffalomen 
substituiert, 

- einen linearen, verzweigten oder cyclischen AlkyI-. Alkenyl- oder Alkinylresl mit bis zu 18 Kohlenstoffatomen. 
gegebenenfalls substituiert durch eine oder mehrere Gruppierungen: 

Hydroxy!, 

Halogen, 

Cyano, 

Nitro, 

Annidinyl, 

GuanKlinyl, 

Heterozyklus, wie vorstehend definiert, 

Alkyioxy Alkenytoxy oder Alkinyloxy mit hochslens 6 Kohlenstoffatomen. 

Alkylthio. Alkenylthb oder Alkinylthio mit hochstens 6 Kohlenstoffatomen, wobei das Schwetelatom gege- 
benenfalls zu einem Sulfoxid oder Sulfon oxidiert isl, 
Aryl, AralkyI, 
Aryloxy, Aralkyloxy 

Arylthb, Aralkylthk). wobei das Schwefelatom gegebenenfalls zu einem Sulfoxid oder Sulfon oxkJiert ist. 

(jeder der Alkyioxy-, Alkenyloxy-. Alkinytoxy-. Alkylthio-, Alkenylthio- oder Alkinylthio-, Aryl-. AralkyI-. Aryloxy-, Aral- 
kyloxy-, Arylthio- oder Aralkylthioreste ist gegebenenfalls durch ein oder mehrere der lolgenden Gruppierungen 
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substiluiGrt: Hydroxy, Alkyloxy, Alkylthio mit 1 bis 6 Kohlenstolfatomen, AlkGnylthic, Alkinytthio mit bis zu 6 Kohlen- 
stoffatomen, Amino. Monoalkylamino mit bis zu 6 Kohlensloffalomen, Dialkylamino mit bis zu 1 2 Kohlenstoflatomen, 
ein Amidinyl-, Guanidlnylrest, ein heterocyclischer R9St, wie vorstehenctd9flniert. Aryl-, Aryloxy-, Arytthio-, AralkyI-, 
Aralkyloxy- und Aralkyllhioreste. die gegebenenfalls au3erdem durch Methyl-, Ethyl-, Propyl-, Carbamoyl-, Amlno- 
methyl-, DImelhylamlnomethyl-. Aminoethyl-, Dirngthylaminoethyl-, Carboxyl-, IVIethyloxycarbonyl-, Ethyloxycarbo- 
nylreste 8ub€tituiert €ind) 



worin: 



entweder R'^ und R'2 gleich Oder verschiddgn sind und fur ein Wasserst off atom, eine linearen, varzweig- 
ten Oder cycllschen AlkyI-, Alkenyl- oder Alkinylrest mil bis zu 18 Kohlenstoffatomen, einen Aryl- oder Aral- 
kylrest stehen, wobei jederder Reste R'^ und R'2 gegebenenfalls substituiert durch ein oder mehrere Hydro- 
xy!-, Alkyloxyv Alkenyloxy-, Alkinyloxy-, Alkylthio-, Alkenylthb- Oder Alkinylthioreste mit bis zu 8 Kohlen- 
stoffatomen, Ami nor est, Monoalkylaminorest mit bis zu 4 Kohlenstoffatomen, Dialkylaminorest mit bis zu 
8 Kohlenstoffatomen, Cyanogruppe, freie, veresterte oder in ein Salz Oberf uhrte carboxylgruppe, Acylrest 
Oder Garbamoylrest umfaseend bis zu 8 Kohlenstoffatome, durch einen Rest si (alc)3 oder Si(0alc)3, worin 
ale fur einen Alkylrest mit bis zu 4 Kohlenstoffatomen steht, einen heterocyclischen Rest, wie vorstehend 
definiert, 

Oder R'l und R'2 zusammen mit dem Stickstolfatom, an das sie gebunden sind, einen mono- oder bicycli- 
schen, gesattigten oder ungesattigten, aromatischen oder nicht-aromatischen, heterocyclischen Rest, 
umfaseend gegebenenfalls ein werteres Heteroalom und umlassend bis zu 12 Kettenglieder, bilden; 

eine quaternare Ammoniumgruppe, 

1 ,2-Epoxyethyl oder 2.2-Dlmethyl-1 .2-epoxyethyl oder einen Restals Ergebnis derOffnung dieser Grupplerung 
durch ein nucleophiles Reagens. 



worin entweder einen AlkyI- oder Alkyloxyrest mit hochstens 6 Kohlenstoffatomen Oder einen Aryl-, Aralkyl-, 
Aryloxy- oder Aralkyloxy rest bedeutet. 

ein freies oder geschutztes Formyl, f reies, verestertes oder in ein Salz uberfOhrtes Carboxyl, Thiocyanat. Acyl 
Oder Carbamoyl, 

(CH2)nR', wobei R' den Rest einer Aminosaure bedeutet, 
und n eine ganze Zahl zwischen 0 und 6 bedeutet, steht, 



Oder X einen Rest 



bedeutet,wonn 



Rg und Rj, die gleich oder voneinander verschieden sind, fur ein Wasserstoffatom Oder einen Kohlenwasser- 
stoff rest mit bis zu 1 8 Kohlenstoffatomen. umfaseend gegebenenfalls ein oder mehrere Heteroatome. gegebe- 
nenfalls substituiert durch ein oder mehrere funktlonelle Gruppierungen oder einen monooder bicyclischen, 
gesattigten oder ungesattigten, aromatischen Oder nicht-aromatischen, heterocyclischen Rest, umfassend min- 
destens ein Stickstoffatom, und gegebenenfalls ein anderes Heteroatom, ausgewahit aus den Atomen Sauer- 
stoff, Schwefel Oder Stickstoff, umfassend bis zu 12 Kettenglieder, gegebenenfalls substituiert am Stk:k&toff- 
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atom durch einen Alkylrest. umlassend bis zu 4 Kohlenstoffatome, bedeuten, 

und Rb gegebenenfalls mit dem Stickstoffatom, an das sie gebunden sind. einen mono- oder bicyclischen, 
gesattigten Oder ungesattlgten, aromatischen odernichtaromalischen, heterocyclischen Rest, umlassend min- 
destene ein Stickstoffatom und gegebenenfalls ein anderes Heteroatom, ausgewatilt aus den Atomen Sauer- 
stoff. Schwefel odar Stickstoff, umfassend bis zu 12 Kettenglieder, biWen konnen, 
Ra und Rb mit dem Rest A einen Zyklus 9-N, 11-0, bllden konnen, 

und X' ein Wassersloffatom bedeutst, 

Y und Y' . die gleich oder verschieden von X und X' sind, wie X und X' definiert sind. 

B ein Wassersloffatom Oder einen Rest OR4 bedeutet, wobei R4 ein Wasserstotfatom bedeutet Oder mit A einen 

Carbonat- oder Carbamatrest blldet, 

A mit dem Kojilenstolf, der diesen Rest tragt und dem Kohlenstolf in Positk>n 10 eine Doppelbindung bildet, 
Oder A einen Rest OR'4 bedeutet, wobei R*4 ein Wasserstotfatom bedeutet oder mit B einen Carbonatrest bildet, 
Oder A einen Rest 



NR 

I 



bedeutet, wobei eine Gruppierung C=0. die mit B eine Carbamatgruppierung bildet. bedeutet, wobei Rg fur 
ein Wassersloffatom oder einen Alky!-, AralkyI- oder Alkytoxyrest mit bis zu 12 Kohlerstoffatomen oder eine 
Gruppierung 

A 

(CH2)q-N 

^8 

stehl, wobei FI7 und Rg, die gleich oder verschieden sind, ein Wasserstotfatom oder einen AlkyI- oder Aralkylrest, 
umfassend bis zu 1 8 Kohlenstoffatome, bedeuten. oder mil dem Stickstoffatom einen, wie vorstehend definier- 
ten, Heterozyldus bildsn, und q sine ganze Zahl zwischen 1 und 6 bedeutet, oder A ainen Best 

0-CH-0-(CH2)f^N; 

Rio 

bedeutet wobei Rg und R^o ein Waseeretoflatom oder einen Alkylresl. umfassend bis zu 8 Kohlenstoffatome, 
bedeuten, oder mit dem Stickstoffatom einen, wie vorstehend detinierten Heterozyklus bilden. und n eine ganze 
Zahl zwischen 1 und 6 bedeutet, 

einen Alkylrest, umfassend bis zu 8 Kohlenstoffatome oder einen Rest CONH2 oder CONHCORi-, oder 
CONHSO2R11 bedeutet. worin R-n einen Kohlenwasserstoffrest. umfassend bis zu 18 Kohlenstoffatome, 
umfassend gegebenenfalls ein oder mehrere Heteroatome, bedeutet, 

R3 in Position a Oder p ein Wasserstotfatom oder einen Alkylrest, umfassend bis zu 8 Kohlenstoffatome, Oder 
einen Rest 

13 

bedeutet, worin R^g und R13 ein Wasserstoffatom, einen Alkylrest, umfassend bis zu 8 Kohlenstoffatome. 
bedeuten oder mit dem Stickstoffatom einen, wie vorstehend definlerten, Heterozyklus bilden, n eine ganze 
Zahl zwischen 1 und 6 bedeutet, oder einen Rest 
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s bedeutet, worin f\^^ und R^g, diegleichoderverschiedensind, ain W^ssdrstotfatomoderGinen Alkylrest, umfas- 

send bis zu 8 Kohlenstoffatome, cxier ein Heteroalom Oder einen AlkyI- oder Alkyloxyrest, umfassend bis zu 8 
KohlenstoJfatome. bedeuten, 

Z ein Wasserstoffatom Oder den Rest einar Carbonsaure, umfassend bis zu 18 Kohlenstoffatonne. bedeutet, 
wobei die Oxime. die X und X' oder Y und Y' bedeuten konnen. in der Syn- oder Anti-Konfiguration vorliegen 
10 Konnen, sowie die Saureadditionssalze der Verbindungen der Forme) (1). 

2. Verbindungen der Formel (I) nach Anspruch 1 , worin X und X* zusammen mit dem Kohlenstotfatom, an das sle 
gebunden sind, eine Gmppiemng C=NOR bilden, wobei R wie In Anspruch 1 definiert ist. 

IS 3. Verbindungen der Formel (i) nach Anspruch 2, worin R einen Alkylrest, umfassend bis zu 6 Kohlenstoffatome, und 
substituiert durch eirien Rest 

bedeutet, wobei R'^ und R'g wie in Anspruch 1 definiert sind. 



26 



30 



36 



40 



4$ 



4. Verbindungen der Fomnal (I) nach Anspruch 3, worin der Rest R ein Rest 

ist, wobei R'^ und R'2 einen Alkylrest mit bis zu 4 Kohlenstoffatomen bedeuten. 

5. Verbindungen der Formel (I) nach Anspruch 4. worin R einen Rest (CH2)2-N(CH3)2 bedeutet. 

6. Verbindungen der Formel (I) nach Anspruch 3. worin der Rest R ein Rest 

2 

Ist, wobei R'^ ein Wasserstoffatom bedeutet, und R'^ einen Alkylrest. umfassend bis zu 4 Kohlenstoffatome. sub- 
stituiert durch einen heterocyclischen Rest, umfassend mindestens ein Stickstoffatom. bedeutet. 

7. Verbindungen der Fomnel (I) nach Anspruch 6, worin R einen Rest 



bedeutet. 



8. Verbindungen der Formel (I) nach Anspruch 2, worin R einen Alkylrest, umfassend bis zu 6 Kohlenstoffatome, 
substituiert durch einen Alkyloxyrest, umfassend bis zu 6 Kohlenstoffatome, der gegebenenfalls durch eine 

^ Methoxygruppe substituiert ist, bedeutet 

9. Verbindungen der Formel (1) nach Anspruch 6. worin R einen Rest 
bedeutet. 
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10. Verbindungen der Formel (I) nach Anspruch 2. worin R einen Heterozyklus. umfassend mindestens ein Stickstoff- 
atom bedeutet. 

11. Verbindungen der Formel (I) nach Anspruch 10. worin R eine 3-Piperidinylgruppe bedeutet. 

12. Verbindungen der Formel (I) nach Anspruch 1, worin X und X' zusammen nr^it dem Kohlenstoffatom, an das sie 
gebunden sind, eine Gruppierung C=0 bilden. 

1 3. Verbindung der Formel (1) nach Anspruch 1 . worin X und X" und Y und Y* zusammen eine G ruppierung C=0 bilden. 

14. Verbindungen der Formel (I) nach einem der Anspruche 2 bis 11. worin Y und Y' zusammen eine Gruppierung 
C=NOR biWen, wobei R wie vorstehend definiert und insbesondere ein Benzylrest isl. 

15. Verbindungen der Formel (I) nach einem der Anspruche 1 bis 14. worin Rg einen Alkylrest, umfassend 1 bis 4 
Kohlenstoffatome. bedeutet. 

16. Verbindungen der Formel (I) nach Anspruch 15, worin R2 einen Methylrest bedeutet. 

1 7. Verbindungen der Formel (I) nach einem der AnsprOche 1 bis 1 6, worin Ra ein Wasserstoffatom (a oder P) bedeutet. 

18. Verbindungen der Formel (I) nach einem der Anspruche 1 bis 17. worin A eine OH-Gruppe bedeutet. 

19. Verbindungen der Formel (I) nach einem der AnsprOche 1 bis 18. worin B eine OH-Gruppe bedeutet. 

20. Verbindungen der Formel (I) nach einem der Anspriiche 1 bis 17, worin A und B zusammen einecyclische 11 ,12-Car- 
bonatgruppierung biWen. 

21 . Verbindungen der Formel (I) nach einem der Anspruche 1 bis 1 7, worin A und B zusammen einen zweiwertigen Rest 



bilden, worin R'g ein Wasserstotfatom Oder einen AlkyI-. AralkyI- oder Alkyloxyrest mit bis zu 12 Kohlenstoffatomen 
Oder eine Gruppierung: 



bedeutet, worin R7 und Rg, die gleich oder verschieden sind, ein Wasserstoffatom oder einen AIIq^I- oder Aralkylrest. 
umlassend bis zu 1 8 Kohlenstotlatome, bedeuten oder mit dem Stickstoffatom einen Heterozyklus, wie vorstehend 
definiert, bilden, und q eine ganze Zahl zwischen 1 und 6 bedeutet. 

22. Verbindungen der Formel (I) nach Anspruch 21 , worin R'g einen Aralkylrest. umfassend bis zu 12 Kohlenstoffatome. 
bedeutet. 

23. Verbindungen der Formel (I) nach Anspruch 21. worin R'e eine Gruppe (CH2)4C6H5 bedeutet 

24. Verbindungen der Formel (I) nach einem der Anspruche 1 bis 23. worin Z ein Wasserstoffatom bedeutet. 

26. Verbindung der Formel (I) nach Anspnjch 1. namlich: 3-Des-[(2,6-didesoxy-3-C-methyl-3-0-methyl-a-L-ribohexo- 
pyranosyl)oxyl-6-0-methyl-3-oxoerythromycin-9-[0-[2-(dimelhyl-amino)ethyl]oxim. 
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26. Verbindung der Formel (I) nach Anspruch 1, namlich: 11,12-Didexoxy-3-des-[(2,6<iides- 
oxy-3-C-methyl-30-melhyl-a-L-rlbohexopyranosyl)oxy]6<)-methyl-3-oxo-12,11-[oxycarbonyl^ 

imino]]eryth romycin. 

27. Verbindungen der Formel (I) nach Anspruch 1 , namlich: 

3-Des-[(2,6Kiidesoxy-3-C-methyl-3-0-methyl<x-L-ribohexopyranosyl)oxy]-6-0-methyl-3-oxoerythromycin-9- 
[0-[(2-methoxyelhoxy)methyl]oxim] , 

3-Des-[(2,6<lide80xy-3-C-methyl-3-0-melhylKi-L-ribohexopyranosyl)oxy]60-methyl-3-oxoerythromycir^ 
cyclisches 3-Des-[(2,6-didesoxy-3-C-methyl-3-0-methyl-a-L-ribohexopyranosyl)oxy]-6-0-methyl-3-oxoery- 
thromycin-1 1 ,12-carbonat 

28. Verbindungen der Formel (I) nach Anspruch 1 , namlich: 

3-Des4(2.6<jidesoxy-3-C-methyl-30-methylKx-L-ribohexopyranoxyl)oxy]-6-0-methyl-3-oxoerythromycm 
-9-O-[2-[[2-(1-pyrrolidinyl0lhyl]amino]ethyl]oxim, 

3-Des4(2,6<iidesoxy-3-C-methyl-3-0-methylKx-L-ribohexopyranosyl)oxy]-6-0-methyl-3-oxoerythromycin-(E) 
-9-0-(3-piperidinyl)Qxlm, 

3-Des-[(2.6-dide60xy-3-C-methyl-3-0-methyl-a-L*ribohexopyrano6yl)oxy]-1 1 -desoxy-1 0,1 1 -didehy- 
dro-6-0-methyl-3-oxoerythromycin-(E)-9-0-[2-(dimelhylamino)ethyl]oxim. 

29. Verbindungen der Formel (I) nach einem der Anspruche 1 bis 25 sowie ihre Addltionssaize mit pharmazeutisch 
vertraglichen Sauren als Arznelsloffe. 

30. Verbindungen der Formel (I) nach einem der Anspruche 25 bis 28 sowie ihre Additionssaize mit pharmazeutisch 
vertraglichen Sauren als Arznelstoffe. 

31. Pharmazeutische Praparate, umfassend als Wirkstoff mindestens einen Arzneistoff nach Anspruch 29 oder 30. 

32. Verfahren zur Herstellung einer Verbindung der Formel (I) nach einem der Anspruche 1 bis 28, dadurch gekonn- 
zelchnet, dalB man eine Verbindung der Former(ll): 
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OH (III) 
zu erhalten. die man mit einem Blocklerungsmittel fur dia Hydroxylfunktion In 2' umsetzt. urn eine Verbindung 



Formel (IV): 
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TO 



15 



20 




(IV) 

zu erhallen, worin OM eine blockierte Hydroxylgruppe bedeutet, und die anderen Subslituenten wie vorstehend 
definiert sind, wobei man die Verbindung mit einem Oxidationsmittel fur die Hydroxylfunktion in 3 umsetzt, urn die 
Verbindung der Formel (V) : 



26 



30 



40 



45 



SO 




(V) 

ZU erhallen, die man gegebenenfails mil einem Reagens, das den R'3-Rest einf Ohren kann, umselzt. wobei R'g wie 
R3, ausgenommen Wassersloff, definiert ist, dann entweder gegebenenfails mit einem Freisetzungsmittel fur die 
Hydroxylfunktion in 2' unosetzt, um die Verbindung der Formel (1^) : 
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(Ia) 



zu erhalten. d.h. eine Verbindung der Formel (I), woriri Y und Y' zusammgn mit dem Kohl9nstoffatom. an das sie 
gebunden sind. eine Ketofunktion bilden. dann gegebenentallsdiese Verbindung der Formel (1^) mi! einem Oximie- 
rungsmittel des Ketons Oder des p-Ketoesters umsetzt, urn die gewunschte Verbindung der Formel (1) zu erhalten, 
dann gegebenenfalls die erhattene Verbindung mit einem Veresterungsmittel lur die Hydroxy Igruppe in 2' umsetzt, 
Oder zuersl mit einem OxtmierungsmittBl der Keto- oder p-Ketoesterfunkllon umsetzt und anschlieSend gegebe- 
nenfalls mil einem Freisetzungsmittei fOr die Hydroxylfunktion In 2 umsetzt, urn die gewOnschte Verbindung der 
Formel (I) zu erhalten, dann gegebenenfalls die so erhaltene Verbindung der Formel (I) mil einer Saure zur Salz- 
biidung umsetzt. 

33. Verbindungen der Formein (IV) und (V) nach Anspruch 32 als neue Industrielle Produkie. 

34 Austuhrungstorm des Verlahrens nach Anspmch 32 zur Herstellung der Verbindungen der Formel (1). worin X und 
X- zusammen eine Gruppierung C=NOR bllden, dadurch gekennzelchnet, daB man die verwendete Verbindung 
der Forme! (IVa). worin X und die Gruppierung C=N-OR bilden. aus dem entsprechenden Keton der Formel (II) 
durch Wirkung von NH2OR in saurem Medium herstellt. urn entsprechend dem pH-Weri der Reaktlon die entspre- 
chende an 10(11) gesattigte oder ungesatligte Verbindung der Formel (IV^) : 
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van 




(IVa) 



2u erhalten, worin A eine OH-Gruppe bedeutet, wenn keine Unsattigung in 1 0(11 ) vorhanden ist, Oder ein Wasser- 
stoffatom bedeutet, wenn eine Unsattigung in 10(11) vorhanden ist, R. R2 und Z wie vorsteliend definiert sind. 

35. AusfQhrungsform des Verfahrens nacfi Anspruch 32 zur Herstellung der Verbindungen der Formel (I), worin X und 

sine Grupplerung C=NOR bilden. worin R wie vorstehend definiert ist, dadurch gekennzelchnet, da3 nrian eine 
Verbindung der Fornrjel {\fi), worin X und X zusammen eine Ketogruppierung biWen. nnit der Verbindung der Formel 
NHgOR umsetzl, um die entsprechende Verbindung der Formel (I), worin X und X' eine Gruppierung C=NOR bilden 
und Z ein Wasserstoftatom bedeutet, zu ertialten und dann gegebenenlalls verestert oder in ein Salz uberfulirt. 

36. Verfahren nach Anspruch 32, dadurch gekennzelchnet, daB die als Ausgangsverbindung verwendete Verbindung 
der Formel (II) keine Unsattigung in 10(11) besitzt. 



PatentaneprDche fur f olgenden Vertragestaat : ES 

1. Verfahren zur Herstellung der Verbindungen der Formel (I) ; 
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OZ (I) 

worin: 

entweder X und X' zusammen mit dem Kohlenstoffatom, an das sia gebunden sind, eine Gruppierung C=0 oder 
C=NOR bilden, worin RfOr 

ein Wasserstoffalom, 

einen mono- oder bicyclischen, gesatliglen oder ungesattigten, aromatischen oder nicht-aromatischen. hete- 
rocyclischen Rest, umfassend mindestens ein Stickstoffatom und ggf . ein anderes Heteroatom, umfassend bis 
zu 12 Keltenglieder gegebenenfalls am Sticketoffatom durch einen Alkylrest mit bis zu 4 Kohlensloffatomen 
substituiert, 

- einen linearen, verzweigten oder cyclischen AlkyI-, Alkenyl- oder Alkinylrest mit bis zu 18 Kohlenstoflatomen. 
gegebenenfalls substituiert durch eine Oder mebrere Gruppierungen: 

Hydroxyl, 

Halogen, 

Cyano, 

Nitro, 

Amidinyl, 

Guanidlnyl, 

Heterozyklus, wie vorstehend detlniert, 

Alkyloxy. Alkenyloxy oder Alkinyloxy mit hochstens 6 Kohlenstoffatomen, 

Alkylthio, Alkenylthio oder Alklnylthio mit hochstens 6 Kohlenstoffatomen, wobei das Schwefelatom gege- 
benenfalls zu einem Sulfoxid oder Sulfon oxidiert isl, 
Aryl, AralkyI, 
Aryloxy, Aralkyloxy, 

Arylthto. Aralkylthro, wobei das Schwefelatom gegebenenfalls zu einem Sulfoxid oder Sulfon oxWiert ist, 

(jeder der Alkyloxy-, Alkenyloxy-, Alkinytoxy-. Alkylthio-, Alkenylthio- oder Alkinyllhio-, Aryl-, AralkyI- Aryloxy-, Aral- 
kytoxy-, Arylthio- oder Aralkylthioreste ist gegebenenfalls durch ein oder mehrere der folgenden Gruppierungen 
substituiert: Hydroxy, Alkyloxy, Alkylthto mit 1 bis 6 Kohlenstoffatomen, Alkenylthio. Alklnylthio mit bis zu 6 Kohlen- 
stoffatomen. Amino, Monoalkylamino mit bis zu 6 Kohlenstoffatomen. Dialkylamino mit biszu 12 Kohlenstoffatomen. 
ein Amidinylv Guankiinylrest, ein heterocyclischer Rest, wie vorstehend definiert. Aryl-, Aryloxy-, Arylthb-, AralkyI-, 
Aralkyloxy- und Aralkylthioreste. die gegebenenfalls auGerdem durch f^ethyl-. Ethyl-, Propyl-, Carbamoyl-, Amino- 
methyl-. DImethylaminomethyl-, Aminoethyl-, DImethylaminoelhyl-, Carboxyl-. Methyloxycarbonyl-, Ethyloxycarbo- 
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nylreste substituiert sind) 




N. 




worm: 



entweder R'^ und R^gleich Oder verschieden sind und fur ein Wasserstoffatcm, eine linearen, verzweig- 
len Oder cycljschen AlkyI-, Alkenyl- oder Alkinylrest mil bis zu 18 Kohlenstoffalomen, einen Aryl- oder Aral- 
kylrest stehen, wobei jederder Reste R'-i und R'2gegebenGnfalIs substituiert durch einoder mehrere Hydro- 
xyl-, Alkyloxy-, Alkenyloxy-, Alkinyloxy-, Alkylthio-, Alkenylthio- oder Alkinylthioreste mit bis zu 8 Kohlen- 
stoflatomen, Aminorest, Monoalkylaminorest mIt bis zu 4 Kohlenstoflatomen, Dialkylaminorest mit bis zu 
8 Kohlenstoffatomen. Cyanogruppe, f reie, veresterte oder in ein Salz Oberfuhrte Carboxylgruppe, Acylrest 
Oder Garbamoylrest umfasserid bis zu 6 Kohlenstoffatome; durch einen Rest Si(alc)3 oder Si(0aic)3, worin 
ale f flr einen Alkylresl mit bis zu 4 Kohlenstoffatomen stehi, einen heterocyclischen Rest, wie vcrstehend 
definiert, 

Oder R' I und R'2 zusammen mit dem Stickstolf atom, an das sie gebunden sind, einen mono- Oder bicycll- 
echen, gesattigten oder ungesattigten, aromatisclien oder nicht-aromatischen, heterocyclischen Rest, 
umfassend gegebenenfails ein weiteres Heteroatom und umlassend bis zu 12 Kettenglieder, biMen; 

eine quaternare Ammoniumgruppe, 

1 ,2-Epoxyethyl Oder 2,2-Dimethyl-1 ,2-epoxyethyl oder einen Rest als Ergebnis der Off nung dieser Gruppierung 
durch ein nucleophiles Reagens. 



worin B, entweder einen AlkyI- oder Alkyloxyrest mit hochstens 5 Kohlenstoffatomen oder einen Aiyl-. Aralkyl-. 
Aryloxy- oder Aralkyloxyrest bedeutel, 

ein freies oder geschutztes Formyl, f reies, verestertes oder in ein Salz uberfuhrtes Carboxyl, Thiocyanat Acyl 
Oder Carbamoyl, 

(CH2)nR', wobei R' den Rest einer Aminosaure bedeutet. 
und n eine ganze Zahl zwischen 0 und 6 bedeutet, steht, oder X einen Rest 



N 




bed6utet,worin 

- R^ und R^ die gleich Oder voneinander verschieden sind, fur ein Wasserstoffatom oder einen Kohlenwasser- 
stoffrest mit biszu 18 Kohlenstoffatomen, umfassend gegebenenfails ein oder mehrere Heteroalome, gegebe- 
nenfails substituiert durch ein oder mehrere funktionelle Gruppierungen oder einen monooder bicyclischen, 
gesattigten oder ungesattigten, aromatischen odernicht-aromalischen, heterocyclischen Rest, umfassend min- 
destens ein Stickstoffatom, und gegebenenfails ein anderes Heteroatom, ausgewahit aus den Atomen Sauer- 
stoff, Schwefel oder Stickstoff, umfassend bis zu 12 Kettenglieder, gegebenenfails substituiert am Stickstoff- 
atom durch einen Alkylrest, umfassend bis zu 4 Kohlenstoffatome, bedeuten, 

Ra und Rtj gegebenenfails mit dem Stickstoffatom, an das sie gebunden sind, einen mono- oder bicyclischen, 
gesattigten oder ungesattigten, aromatischen oder nichtaromatischen, heterocyclischen Rest, umfassend min- 
destens ein Stickstoffatom und gegebenenfails ein anderes Heteroatom, ausgewahit aus den Atomen Sauer- 
stoff, Schwefel Oder Stickstoff, umfassend bis zu 12 Kettenglieder, biklen konnen, 
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Ra und Rb dem Rest A einen Zyklus 9-N. 11 -O, bilden konnen, 
und X' ein Wassersioffaiom bedeutet, 

Y und Y' . die gleich Oder verschieden von X und X' sind, wie X und X' definiert sind, 

B ein Wassersloffatom Oder einen Rest OR4 bedeutet. wobei R4 ein Wasserstoflatom bedeutet oder mil A einen 

Carbonat- oder Carbamatrest bildet, 

A mit dem Kohlenstoff, der diesen Rest tragt und dem Kohlenstoff in Position 10 eine Doppelbindung bildet, 
Oder A einen Rest OR 4 bedeutet, wobei R4 ein Wassersloffatom bedeutet oder mit B einen Carbonatrest bildet, 
Oder A einen Rest 



bedeutet, wobei 



eineGruppierungC=0. diemit B ein© Carbamatgruppierung bildet, bedeutet. wobei R'efOrein Wasserstoflatom 
Oder einen Alkyl-, Aralkyl- oder Alkyloxyrest mit bis zu 12 Kohlenstoflatomen oder eine Gruppierung 

sleht, virabei R7 und Rj, die gleich oder verschieden sind, ein Wassersloffatom oder einen All^yl- oder Aralkylrest, 
umfassend bis zu 1 8 Kohl9nstoffatome, bedsuten, oder mil dem Slickstoffatom einen, wie vorstehend definier- 
ten. Heterozyklus bilden. und q eine ganze Zahl zwiechen 1 und 6 bedeutet. odw A einen Rest 



0-CH^-(CH2)p^nC 



Rio 

bedeutet, wobei Rg und R^o ein Wasserstoflatom oder einen Alkylrest, umlassend bis zu B Kohlensloffalome, 
bedeuten. oder mit dem Sticksloffatom einen, wie vorstehend definierten Heterozyklus bilden. und n eine ganze 
ZabI zwischen 1 und 6 bedeutet, 

Rj einen Alkylrest, umlassend bis zu 8 Kohlenstoff atom e oder einen Rest CONH2 oder CONHCORi^ oder 
CONHSO2R11 bedeutet, worin einen Kohlenwasserstoffrest, umfassend bis zu 18 Kohlenstoffatome, 
umfassend gegebenenfalls ein oder mehrere Heteroatome, bedeutet, 

R3 in Position a oder |i ein Wasserstoflatom oder einen Alkylrest, umfassend bis zu 8 Kohlenstoffatome, oder 
einen Rest 

13 

bedeutet. worin R12 und R13 ein Wasserstotfatom, einen Alkylrest. umfassend bis zu 8 Kohlenstoffatome, 
bedeuten oder mit dem Stickstoffatom einen, wie vorstehend definierten, Heterozyklus bilden. n eine ganze 
Zahl zwischen 1 und 6 bedeutet, oder einen Rest 

bedeutet. worin R14 und R^ 5, die gleich oder verschieden sind. ein Wasserstoflatom oder einen Alkylrest, umfas- 
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10 



16 



20 



26 



30 



40 



46 



50 



S9nd bis zu 6 Kohlenstoffatome, oder ein Hateroatom Oder einen AlkyI- Oder Alkyloxyrest, umfassend bis zu 8 
Kohlenstoflatome, bedeuten, 

Z ein Wasserstotfatom oder den Rest einer Carbonsaure, umfassend bis zu 18 Kohlenstoffatome, bedeutet, 
wobei die Oxime. die X und X* oder Y und Y' bedeuten konnen. In der Syn- oder Anti-Kcnfiguration vorliegen 
konnen, sowie der S^ureadditionssaize der Verbindungen der Formel (I), dadurch gekennzelchnet, daB man 
eine Verbindung der Fomiel (II) : 



II 0 




(II) 

worin X, X', R2, B und A wie vorstehend definiert sind. mit einer Saure In einem waftrigen Medium umsetzl, urn 
die Verbindung der Formal (111): 



55 
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(III) 

zu erhalten, die man mit einem Blockierungsmittel fur die Hydroxylfunktion in 2' umsGtzl, urn eine Verbindung 
der Formel (IV): 

X 




(IV) 

zu erhalten, worin OM eine blockierte Hydroxylgruppe bedeutet, und dlG anderen Substituenten wie vorstehend 
definiert sind, wobei man die Verbindung mil einem Oxidalionsmittel fur die Hydroxylfunktion in 3 umsetzt. urn 
die VGfbindung dor Formel (V): 



90 



EP 0 487 411 B1 



5 



10 



IS 



20 




zu erhattdn, die man gegebenanfalls mit einem Reagens, das den R^-Rest einfuhren kann, umsetzt, wobei R'3 
wis R3, ausgenommen Wasserstoff, deliniert ist, dann eniweder gegebenenfalls mil einem Freiselzungsmiltel 
fOr die Hydroxy Ifunkt Ion in 2' umsetzt. um die Verbindung der Formel (1^) : 



30 



35 



40 



45 




zu ertialten. d.h. eine Verbindung der Formel (I), worin Y und Y* zusammen mit dam Kolilenstoffatom. an das 
sie gebunden sind, eine Ketofunklion bilden, dann gegebenenfalls diese Verbindung der Formel (1^) mit einem 
Oximiemngsmittel des Ketons oder des (J-Keloesters umsetzt, um die gewOnschte Verbindung der Formel (I) 
zu erhalten, dann gegebenenfalls die erhaltene Verbindung mit einem Veresterungsmittel fur die Hydroxyl- 
gruppe in 2' umsetzt, oder zuerst mit einem Oximierungsmiltel der Keto- oder p-Ketoesterfunktion umsetzt und 
anschlie^end gegebenenfalls mit einem Frelsetzungsmittel fur die Hydroxylfunktion in 2' umsetzt. um die 
gewunschte Verbindung der Formel (I) zu erhalten. dann gegebenenfalls die so erhaltene Verbindung der For- 
mel (I) mit einer Saure zur Salzbildung umsetzt. 
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Veriahren nach Anspruch 1 . zur HGrstellung von Vaitoindungen der Formel (I), worin X und X' zusammen eine 
Gruppieaing C=NOR bilden, dadurch gekennzelchnet. daR man die verwendete Verbindung der Formel (IV^). 
worin X und X' die Gruppiemng C=N-OR bllden, aus dem enlsprechenden Keton der Formel (II) durch Wirkung von 
NH2OR in saurem Medium herstellt, urn entsprechend dem pH-Wert der Reaktion die enlsprechende an 10(11) 
gesattigle Oder ungesatligle Verbindung der Formel (IV^^) : 



zu erhalten, worin A eine OH-Gruppe bedeutet. wenn keine Unsattigung in 10(11) vorhanden Ist. oderein Wasser- 
stolfatom bedeutet, wenn eine Unsattigung in 10(11) vorhanden ist, R, R2 und Z wie in Anspruch 1 definiert sind. 

Veriahren nach Anspruch 1 zur Herstellung der Verbindungen der Formel (I), worin X und X" eine Gruppierung 
C=NOR bilden, worin R wie vorstehend definiert ist, dadurch gekentizelchnet, daB nnan eine Verbindung der For- 
mel (Ia), worin X und X' zusammen eine Ketogruppienang bilden, mit der Verbindung der Formel NHgOR umsetzt, 
urn die enlsprGchend© Verbindung der Fomiel (I), worin X und X' eine Gruppiemng C=NOR biWen und Z ein Was- 
seretolfatom bedeutet, zu erhalten, und dann gegebenenfalls verestert Oder in ein Salz uberfuhrl. 

Veriahren nach Anspruch 1 , dadurch gekennzelehnet, daB die als Ausgangsverbindung verwendete Verbindung 

der Formel (II) keine Unsattigung in 10(11) besitzt. 

Veriahren nach einem der AnsprOche 1 bis 4, dadurch gekennzeichnet, daG man die Oximierung der Ketofunktion 
in einer einzigen Stufe mit einem Hydroxylamin RONH2, das den gewunschlen Substituenten R tragt. durchfuhrt 
namlich mit einem Hydroxylamin H2N-0-(CH2)n-Hal. urn eine Verbindung der Formel (I) zu erhalten, worin 




OM 



(IVa) 




die Gruppierung =N-0-(CH2)n-Hal bedeutet, die man gegebenenfalls mit einem Amin der Formel 




worin R'l und R 2 wie vorstehend definiert sind. umsetzt. urn eine Verbindung der Formel (I) zu erhalten, worin 
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die Gruppierung 




=N-0-{CH2)n-N 




R"2 



bedeutet, die man gegebenenlalls beispialsweise mit einem Alkylierungs-, Acylierungs-, Reduktionsmittel umsetzt, 
um die gewOnschte Verbindung der Fomnel (I) zu erhalten. 

6. Verfahrennach einem der Anspruche 1 bIsS.dadurchgekennzeichnet.dafBmanzurHerstellungderVerbindungen 
der Formel (I), worin X und X* zusammen eine Gruppierung C=NOR bilden, ein Oximiemngsmittel NH2OR venA^en- 
det, worin R wie in Anspruch 1 definiert ist. 

7. Vertahren nach einem der Ansprtiche 1 bis 6, dadurch gekennzelchnet, daB man ein Oximierungsmrttel NHgOR 
verwendet, worin R einen Alkytraet, umfassend bis zu 6 Kohlenstoffatome, und substrtuiert durch einen Rest 



bedeutet, wobei R'^ und R'2 wie in Anspruch 1 definiert sind. 

8. Vertahren nach einem der Anspruche 1 bis 6, dadurch gekennzelchnet, da3 man ein Oximierungsmittel NHgOR 
venwendet, worm der Rest R ein Rest 



ist, wobei R'-| und R'2 einen Aikylrest mit bis zu 4 Kohlenstoffatomen bedeulen. 

9. Vertahren nach Anspruch 8, dadurch gekennzelchnet, daB man ein Oximierungsmittel NHgOR verwendet, worin 
R einen Rest (CH2)2-N(CH3)2 bedeutet. 

10. Vertahren nach einem der Anspruche 1 bis 6, dadurch gekennzelchnet, cla3 nnan ein Oximierungsmittel NH2OR 
verwendet, worin der Rest R ein Rest 



ist, wobei R'^ ein Wasserstoftatom bsdeulet, und R'2 einen Aikylrest, umfassend bis zu 4 Kohlenstoffatome, sub- 
stituiert durch einen heterocyclischen Rest, umfassend mindestens ein Stickstoffatom, bedeutet. 

11. Vertahren nach Anspruch 10. dadurch gekennzelchnet, da3 man ein Oximierungsmittel NH2OR venwendet, worin 
R einen Rest 



12. Vertahren nach einem der Ansprtiche 1 bis 5, dadurch gekennzelchnet, daB man ein Oximierungsmittel NHgOR 
venwendet. worin R einen Aikylrest, umfassend bis zu 6 Kohlenstoffatome, substituiert durch einen Alkyloxyrest, 
umfassend bis zu 6 Kohlenstolfatome, der gegebenenlalls durch eine Methoxygruppe substituiert ist, bedeutet. 





bedeutet. 
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1 3. Verlahren nach Anspruch 12. dadurch gekennzelchnet. daB man ein Oximierungsmitlel NHgOR verwendet, worin 
R einen Reet 




bedeutet. 

14. Veriahren nach einem der AnsprOche 1 bis 6. dadurch gekennzeichnel. daf3 man ein Oximierungsmittel NHgOR 
venwendGt, worin R eingn HeterozyMus, umfassend mindestens ein Stickstoffatonn, bedeutGt. 

15. Veriahren nach Anspruch 14, dadurch gekennzelchnet. da3 man ein Oximierungsmitlel NHgORvenwendet, worin 
R eine 3-Piperidinylgruppe bedeutet. 

16. Verfahren nach Anspruch 1 . dadurch gekennzelchnet. daB man zur Herstellung einer Veitindung der Formel (1^^) 
. worin X und X" zusammen eine Ketofunktion bilden, als Ausgangsverbindung eine Verbindung der Formel (II) 
venwendet. worin X und X' wie vorstehend definiert sind. 

17. Verfahren nach einem der AnsprOche 2 bis 14. dadurch gekennzelchnet. daO man zur Herstellung einer Verbin- 
dung der Formel (I) , worin Y und Y' zusammen eine Gmppierung C=NOR bilden. ein Oximierungsmittel NH2OR 
venwendet, worin R wie in Anspruch 1 definiert ist. 

18. Verfahren nach Anspmch 17. dadurch gekennzelchnet, dafJ man ein Oximierungsmittel NHgOR venwendet. worin 
R ein Benzylrest ist. 

19. Verfahren nach einem der AnsprOche 1 bis 1 8, dadurch gekennzelchnet, dal3 man als Ausgangsverbindung eine 
Verbindung der Formel (II) venwendet. worin Rg einen Alkylrest, umfassend 1 bis 4 Kohlenstoflatome. bedeutet. 

20. Verfahren nach Anspruch 19. dadurch gekennzelchnet. daQ man als Ausgangsverbindung eine Verbindung der 
Fonnel (II) venwendet, worin Rg einen Methylrest bedeutet. 

21. Verfahren nach einem der Anspruch© 1 bis 20, dadurch gekennzelchnet, daB imn die Verbindungen der Formel 
(V) entweder gegebenenfalls mit einem Mittel zur Freisetzung der Hydroxy If unktion in 2' umsetzt, um die Vert^indung 
der Formel (1^) zu erhalien, worin R'3 ein Wasserstoffatom bedeutet. die man gegeben entails mit einem Oximie- 
rungsmittel der Keto- Oder p-Ketoestertunktion umsetzt. anschlieBend gegebenenfalls mit einem Mittel zur Verse- 
terung der Hydroxylgruppe in 2' umsetzt, oder zuerst mit einem Oximierungsmittel und dann gegebenenfalls mil 
einem Mittel zur Freisetzung der Hydroxyllunktion in 2' umsetzt. um eine Verbindung der Formel (I) zu erhalten, 
worin R3 ein Wasserstoflatom bedeutet, dann gegebenenfalls die so erhaltene Verbindung der Formel (I) mit einer 
Saure umsetzt, um daraus ein Salz zu bilden. 

22. Verfahren nach einem der AnsprOche 1 bis 21 , dadurch gekennzelchnet. daO man ale Ausgangsverbindung eine 
Verbindung der Formel (II) verwendet. worin A eine OH-Gruppe bedeutet. 

23. Verfahren nach einem der AnsprOche 1 bis 22, dadurch gekennzelchnet, daB man als Ausgangsverbindung eine 
Verbindung der Formel (II) venwendet. worin B eine OH-Gruppe bedeutet. 

24 Verfahren nach einem der Anspruche 1 bis 21, dadurch gekennzelchnet, daB man als Ausgangsverbindung eine 
Verbindung der Formel (II) verwendet, worin A und B zusammen eine cyclische 11 ,12-Carbonatgruppierung btlden. 

25. Verfahren nach einem der Anspruche 1 bis 21 , dadurch gekennzelchnet. daB man als Ausgangsverbindung eine 
Verbindung der Formel (II) venwendet, vrarin A und B zusammen einen zweiwertigen Rest 
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10 



16 



30 



36 



46 



SO 



I 6 

N 



bilden, worin R'g ein Wasserstoffatom Oder einen Alkyl-, AtalkyI- Oder Alkyloxyrest mil bis zu 12 Kohlenstoffatomen 
Oder eine Gruppierung: 



{CH2)q-N^ 



bedeutel, worin R7 und Rg, die gleich oder verschieden sind, ein Wasserstoffatom oder einen AlkyI- oder Aralkylrest, 
umfassend bis zu 18 Kohlen&totfatome, bedeuten oder mitdem Stickstoffatonr) einen Heterozyklus, wie vorstehend 
definiert, bilden» und q eine ganze Zahl zwischen 1 und 6 bedeutet. 

^ 26. Verlahren nach Anspruche 25, dadurch gekennzeichnel, da3 man als Ausgangsverbindung eine Verbindung der 
Forme! (II) venwendet, worin A und B zusammen einen zweiwertigen Rest 

I ^ 



bilden, worin R*g einen Aralkylrest mit bis zu 12 Kohlanstoffatomen bedeutet. 

27. Verlahren nach Anspruch 26, dadurch gekennzeichnel, da3 man als Ausgangsverbindung eine Verbindung der 
Forme! (II) verwendet, worin A und B zusammen einen zweiwertigen Rest 

.N 



bilden, worin R'g einen Rest (CH2)4CeH5 bedeutet. 

28. Verlahren nach einem der Anspruche 1 bis 27, dadurch gekennzeichnel, da6 man die Verbindung der Formel 
(V) Oder (1^) mit einem Miltel zur Freisetzung der Hydroxy igruppe in 2' umsetzt. um eine Verbindung der Formel (1) 
zu erhalten, worin Z ein Wasserstoffatom bedeutet. 



Patentanepruche fur folgenden Verlrageetaat : QR 

1 . Verlahren zur Herstellung der Verbindungen der Formel (I): 



56 
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y cH. 



CH, 



OZ (I) 

^Illleder X und K zusammen mil dem Kohlensloffatom, an dae sie gebunden sind. sine Gruppierung C=0 oder 
C=NOR biWon, worin R fur 

ein WassGrsloffatom, . . . .i 

. einen mono- oder bicyclischen. gesattigten oder ungesattigten. aromatischen oder nicht-aromatischen. het^ 
rocvclischen Rest umfassend mindestens ein Stickstoffalom und ggl. ein anderes Heteroatom. umfassend bis 
zu 12 Kettenglieder. gegebenentalls am Slickstolfatom durch einen Alkylrest nrtit bis zu 4 Kohlenstoffatomen 

. eS'^^^^^^^^ verzweigten oder cyclischen Alkyl-, Alkenyl- Oder Alkinylrest mit bis zu 18 Kohlenstottatomen. 
gegebenenfalls substituiert durch eine oder mehrere Gruppierungen: 

Hydroxyl, 
Halogen, 
Cyano, 
Nitro. 
Amidinyl, 
Guanidinyl, 

Heterozyklus, wis vorstehend definiert, 

Alkvloxv Alkenytoxy Oder Alkinyloxy mit hochslens 6 Kohlenstoffatomen, 

Alkylthio. Alkenylthio oder Alkinylthio mit hochstens 6 Kohlenstoffatomen. wobei das Schwefelatom gege- 
benenfalls zu einem Sulloxid oder Sulton oxidtert isl. 
Aryl, AralkyI, 

iSSS. wobei das schwefelatom geflebenenfalls zu einem Sulloxid oder SuKon oxidiert ist, 

(iederder Alkvloxy- Alkenyloxy-, Alkinyloxy-, Alkylthio-, Alkenylthio- oder Alkinylthio-, Aiyi-, AralkyI-. Aryloxy-, Aral- 
L!^^ Itho Oder AralkyWiloreste ist gegebenenfalls durch ein oder mehrere der folgenden Gruppierungen 
SSuie^ S*o?Af^C AlKylthk. mi,'l bis 6 Kohlenstoffatomen, Alkeny«hb, Alkiny.hio mrt bis zu 6 Kohlen- 

oSlen,rnTMonlSlami'no 
ein Amidinyl- Guanidinylrest. ein heterocyclischer Rest, wie vorstehend def.mert-, Aiyl-. Aryloxy-, Arylthio- AralkyI , 
Arafk^S u^d Ara Ikylthioreste. die gegebenenfalls auBerdem du«:h Methyl-, Ethyl-, Propyl-. Carbamoyl-. Amino- 
SnimXlSomethyl-, Amino^thyK Dimethylaminoethyl-, CarboxyK Methyloxycartxxiyl-, Ethyloxycarbo- 
nylreste substituiert sind) 
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10 worin: 

entweder R'^ und R'j gleich oder verschieden sind undfur ein Wasserstoffatom, eine llnearen, verzweig- 
ten Oder cyclischen AlkyI-, Alkenyl- cxier Alkinylrest mil bis zu 18 Kohlenstoffatomen, einen Aryl- Oder Aral- 
kylrest stehert, wobei Jeder der Reste R*^ und R'g gegebenenfalls substituiert durdi ein oder mehrere Hydro- 
xyl-, Alkyloxy-, Alkenytoxy-. Alkinyloxy-. Alkylthio-, Alkenylthio- oder Alkinylthioreste mit bis zu 8 Kohfen- 
'5 stoffatomen, Aminorest, Monoalkylaminorest mit bis zu 4 Kohlenstoflatomen, Dialkylaminorest mit bis zu 

8 Kohlenstoffatomen, Cyanogruppe, Ireie, vereslerte oder in ein Salz uberfulirte Carboxylgruppe, Acylresl 
Oder Carbamoylrest umfassend bis zu 8 Kohlenstotfatome, durch einen Rest sl(alc) 3 oder SI(Oalc)3, worin 
ale f Or einen Alkylrest mit bis zu 4 Kohlenstoffatomen steht, einen lieterocyclischen Rest, wie vorstehend 
definiert, 

20 Oder R\ und R'2 zusammen mit dem Stickstoflatom, an das sie gebunden sind, einen mono- oder bicycli- 

schen, gesattigten oder ungesalligten, aromatischen oder nicht-aromalischen, heterocyclischen Rest, 
umfassend gegeben entails ein weiteres Heteroalom und umfassend bis zu 12 Kettenglieder, biiden; 



eine quaternare Ammoniumgruppe, 

1 ,2-EpoxyethyIoder 2,2-Dimetliyl-1 ,2-epoxyetliyl oder einen Restals Ergebnis der Offnung dieser Gruppierung 
durcli ein nucleopliiles Reagens, 



30 




worin entweder einen AlkyI- Oder Alkyloxyrest mit hochstens 6 Kohlenstoffatomen oder einen Aryl-, AralkyI-, 
Aryloxy- oder Aralkyloxyrest bedeutet, 

ein freies oder geschutztes Formyl, f reies, verestertes oder In ein Salz uberfuhrtes CarboxyL Thiocyanat, Acyl 
35 Oder Carbamoyl, 

(CH2)f,R', wobei 1=^ den Rest einer Aminosaure bedeutet, 



und n eine ganze Zahl zwischen 0 und 6 bedeutet, steht, oder X einen Rest 



45 bedeutet, worin 

Ra und Rb_ die gleich oder von einander verschieden sind. fOr ein Wasserstoffatom oder einen Kohlenwasser- 
stoffrest mit bis zu IB Kohlenstoffatomen, umfassend gegeben enfal Is ein oder mehrere Heteroatome, gegebe- 
nenfalls substituiert durch ein oder mehrere funktionelle Gruppierungen oder einen monooder bicyclischen, 
so gesattigten oder ungesaltigten. aromatischen oder nicht-aromatischen, heterocyclischen Rest, umfassend min- 

destens ein stickstolfatom, und gegebenenfalls ein anderes Heleroatom, ausgewahll aus den Atomen Sauer- 
stoff, Schwefe! oder Stickstolf, umfassend bis zu 12 Kettenglieder, gegebenenfalls substituiert am Strckstoff- 
atom durch einen Alkylrest, umfassend bis zu 4 Kohlenstotfatome, bedeuten, 

Ra und Rb gegebenenfalls mil dem Stickstoffatom, an das sie gebunden sind, einen mono- oder bicyclischen, 
55 gesattigten oder ungesattigten, aromatischen oder nrchtaromatischen. heterocyclischen Rest, umfassend mln- 

destens ein Stickstoffatom und gegebenenfalls ein anderes Heteroatom, ausgewahit aus den Atomen Sauer- 
stoff, Schwefe! oder Sticksloff. umfassend bis zu 12 Kettenglieder, biWen konnen, 
Ra und Rb mit dem Rest A einen Zyklus 9-N, 1 1 -O, biiden konnen, 
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und X' ein Wasserstoffatom bGdeutet, 

Y und Y' . die gleich oder verschieden von X und X" sind. wie X und X' definiert sind, 

B ein Wasserstoffatom oder einen Rest OR4 bedeutet. wobel R4 ein Wasserstoftatom bedeutet Oder mit A einen 

Car.bonat- oder Carbannatrest bildet, 

A mit dem Kohlenstoll, der diesen Rest tragt und dem Kohlenstoll in Position 10 eine Doppelbindung blldet. 
Oder A einen Rest OR'4 bedeutet, wobei R'4 ein Wasserstoffatom bedeutet oder mit B einen Carbonatrest bildet. 
Oder A einen Rest 



bedeutet, wobei 



NR3 



eineGruppierungC=0. die mit B eine Carbamatgruppierung bildet. bedeutet, wobei R'efOrein Wasserstoffatom 
Oder einen All<yl-. AralkyI- Oder Alkyloxyrest mil bis zu 12 Kohlanstotfatomen oder eine Gruppierung 

(CH,)q-N^ 

stehl, wobei R7 und Rg, die gleich oder verschieden sind, ein Wasserstoffatom oder einen AlkyI- oder Aralkylrest, 
umfassend bis zu 1 8 Kohlenstoffatome, bedeuten, oder mit dem Slickstoffatom einen. wie vorstehend delinier- 
ten. Heterozyklus bilden. und q eine ganze Zahl zwischen 1 und 6 bedeutet, oder A einen Rest 

o-ch-o-(CH2)^n; 

bedeutet. wobei Rg und Rio ein Wasserstoffatom oder einen Alkylrest. umfassend bis zu 8 Kohlenstoffatome, 
bedeuten. oder mit dem Sticl^stoffatom einen, wie voretelierd definierten Heterozyklus bilden. und n eine ganze 
Zahl zwischen 1 und 6 bedeutet, 

einen Alkylrest, umfassend bis zu 8 Kohlenstoffatome oder einen Rest CONHg oder CONHCORn oder 
CONHSOgRii bedeutet, worin R^ einen Kohlenwasserstoffrest, umfassend bis zu 18 Kohlenstoffatome, 
umfassend gegebenenfalls ein oder mehrere Heteroatome, bedeutet, 

Rj in Position a oder p ein Wasserstoffatom oder einen Alkylrest, umfassend bis zu 8 Kohlenstoffatome, oder 
einen Rest 

13 

bedeutet, worin R12 und R13 ein Wasserstoffatom, einen Alkylrest, umfassend bis zu 8 Kohlenstoffatome, 
bedeuten oder mit dem Stickstoffatom einen, wie vorstehend definierten, Heterozyklus bilden. n eine ganze 
Zahl zwischen 1 und 6 bedeutet. oder einen Rest 

bedeutet. worin R14 und R^ 5, die gleich oderverschieden sind, ein Wasserstoffatom oder einen Alkylrest. umfas- 
send bis zu 8 Kohlenstoffatome. oder ein Heteroalom oder einen Alkyl- oder Alkyloxyrest, umfassend bis zu 8 
Kohlenstoffatome, bedeuten, 
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Z ein Wassersloffatom odar den Past eingr Carbonsaure, umfassend bis 2u 1B Kohlenstoffatome, bedeutet, 
wobei die Oxime, die X und X' oder Y und Y* bedeuten konnen, in der Syn- Oder Anti-Konfigu ration vorliegen 
konnen, sowie der Saureadditionssalze der V^rbindungen der Formel (i), dadurch gekennzelchnet, daB man 
eine Verbindung der Formel (II): 



10 



16 



20 



26 



30 




(II) 



worln X, X', Rg, B und A wie voretehend definiert sind, mit einer Saure in einem waf3rigen Medium umsetzt, urn 
die Verbindung der Formel (III): 



40 



45 



so 



ss 




(III) 
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zu erhalten, die man mit einem Blockierungsmlttel fur die Hydroxylfunktion in 2 umsetzt, um eine Verbindung 
der Formel (IV) : 

X 




zu erhalten, worin OM eine blockierte Hydroxy Igruppe bedeutet, und die anderen Substituenten wie vorstehend 
def iniert sind, wobei man die Verbindung mit einem Oxidaltonsmlttel fur die Hydroxylfunktion in 3 umsetzt, um 
die Verbindung der Formel (V): 




Ott (V) 

zu erhalten, die man gegebenenlalls mit einem Reagens, das den R 3-Rest einfuhren kann, umsetzt, wobei 1^3 
wie R3, ausgenommen Wasserstoff , deliniert ist. dann entweder gegebenenfalls mit einem Freisetzungsmittel 
fur die Hydroxylfunktion in 2" umsetzt, um die Verbindung der Formel (1^): 
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2u eitialten, d.h. GinQ V/Grblndung dGr FormQl (I), worin Y und Y' zusammen mit dem Kohlenstoffatom, an das 
sie gebunden sind, Qino Ketolunktion bildan, dann gegebenQnfalls dlese Verbindung dar Formal (1^^) mil einem 
Oximierungsmittel des Ketons Oder des p-Ketoesters umsetzt, urn die gewunschte Verbindung der Formel (I) 
zu erhalten, dann gegebenenfalls die erhaltena Verbindung mit einem Veresterungsmittel fur die Hydroxyl- 
gruppe in 2' umsetzt. oder zuerst mit einem Oximierungsmittel der Keto- oder p-Ketoesterfunlction umsetzt und 
anschlieBend gGgebenenfails mit einem Freisetzungsmittel fur die Hydroxylfunktion In 2' umsetzt, um die. 
gewunschte Verbindung der Formel (I) zu erhaften, dann gegebenenfalls die so erhaltene Verbindung der For- 
me! (I) mit einer Saure zur Salzbildung umsetzt. 

Verfahren nach Anspruch 1, zur Herstellung von Verbindungen der Formel (I), worin X und zusammen eine 
Gruppierung C=NOR bilden, dadurch gekennzeichnet, da3 man die verwendete Verbindung der Formel 1 (IV;^), 
worin X und X* die Gruppierung C=N-OR bilden, aus dem entsprechenden Keton der Formel (II) durch Wirkung von 
NH2OR in saurem Medium tiarstellt, um entsprechend dem pH-Wert der Reaktion die entsprechende an 10(11) 
gesattigte oder ungesatligie Verbindung der Formel (IV/^): 
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zu erhalten. worin A eineOH-Gruppe bedeutet. wenn keine Unsattigung in 10(11) vorhanden ist oder ein Wasser- 
stoffatom bedeutet, wenn eine Unsattigung in 10(11) vorhanden ist, R, und Z wie in Anspruch 1 definiert sind. 

3. Verlahren nach Anspruch 1 zur Herstellung der Verbindungen der Formel (I), worin X und X' eine Gruppierung 
C=NOR bilden, worin R wie vorstehend definiert ist, dadurch gekennzeichnet, da3 man ein© Verbindung der For- 
mel (Ia). worin X und X' zusammen eine Ketogruppierung bilden, mit der Verbindung der Formel NHgOR umsetzt, 
urn die entsprechende Verbindung der Formel (I), worin X und X' eine Gruppierung C=NOR bilden und Z em Was- 
seiBtolfatom bedeutet. zu erhalten, und dann gegeben entails verestert oder in ein Salz OberfOlirl. 

4. Verlahren nach Anspruch 1 , dadurch gekennzeichnet, da(3 die als Ausgangsverbindung verwendete Verbindung 
der Formel (II) keine Unsattigung in 10(11) besitzt. 

5 Verfahren nach einemder AnsprOche 1 bis 4, dadurch gekennzeichnet. da3 man die Oximierungder Ketofunktion 
in einer einzigen Stute mit eirem Hydroxylamin RONH2, das den gewunschten Substituenten R tragt. durchfuhrt 
namlich mrt einem Hydroxylamin H2N-0-(CH2)n-Hal. um eine Verbindung der Fomnel (I) zu erhalten. worm 



die Gruppierung =N-0-(CH2)n-Hal bedeutet, die man gegebenenfalls mit einem Amin der Formel 



worin R", und ffg wie vorstehend definiert sind, umsetzt, um eine Verbindung der Formel (I) zu erhatten, worin 
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die Gruppierung 




=N-0-(CH2)n-N 




R'2 



bedeutet, die man gegebenenfalls beispielsweise mit einem Alkylierungs-, Acylierungs-, Reduktionsmittel umsetzt, 
um die gewunschte Verbindung der Formel (I) zu erhalten. 

6. VeriahrennacheinemderAnspruche 1 bis 5. dadurch gekennzolch net, dayman zurHerstellung der Verbindun gen 
der Formel (I), worin X und X* zusammen eine Gruppierung C=NOR bilden, ein Oximieaingsmittel NHgOR verwen- 
det, worin R wie in Anspruch 1 definiert ist. 

7. Verfahren nach einem der Anspruche 1 bis 6, dadurch gekennzeichnet, daQ man ein Oximierungsmittel NH2OR 
verwendet. worin R einen Alkylrest, umfaesend bis zu 6 Kohlenstoffatome. und substituiert durch einen Rest 



bedeutet, wobei R'^ und R'g wie in Ansprucli 1 definiert sind. 

8. Verfahren nach einem der Anspruche 1 bis 6, dadurch gekennzttiehnet. daB man ein Oximierungsmittel NH2OR 
verwendet, worin der Rest R ein Rest 



ist. wobei und R'g einen Alkylrest mit bis zu 4 Kohlenstoffatomen bedeuten. 

9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daB man ein Oximierungsmittel NHgOR verwendet, worin 
R einen Rest (CH2)2-N(CH3)2 bedeutet. 

10. Verlahren nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet, dal3 man ein Oximierungsmittel NH2OR 
venwendet, worin der Rest R ein Rest 



ist, wobei ein Wasserstoffatom bedeutet, und R^ einen Alkylrest, umfassend bis zu 4 Kohlenstoffatome, sub- 
stituiert durch einen heterocyclischen Rest, umfassend mindestens ein Stickstoffalom, bedeutet. 

1 1 . Verfahren nach Anspmch 10. dadurch gekennzeichnet. da3 man ein Oximierungsmittel NHgOR venwendet, worin 
R einen Rest 



12. Verfahren nach einem der Anspriiche 1 bis 6, dadurch gekennzeichnet, da3 man ein Oximierungsmittel NH2OR 
venivendet, worin R einen Alkylrest, umfassend bis zu 6 Kohlenstoffatome, substituiert durch einen Alkyloxyrest, 
umfassend bis zu 6 Kohlenstoffatome, der gegebenenfalis durch eine Methoxygruppe substituiert ist, bedeutet. 

1 3. Verfahren nach Anspmch 12, dadurch gekennzeichnet, daB man ein Oximierungsmittel NH2OR venwendet, worin 
R einen Rest 





bedeutet. 
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bedeutet. 

14. Verfahren nach einem der AnsprOche 1 bis 6, dadurch gekennzelchnet. da3 man ein Oximlerungsmrttel NHjOR 
verwendet. worin R einGn HeterozyWus, umfassend mindeslGns ein Sticksloffatom, bedeutet. 

1 5. Verfahren nach Anspruch 1 4. dadurch gekennzelchnet. daS man ein Oximierungsmittel NHgOR venwendet, worin 
R eine 3-Piperidinylgruppe bedeutet. 

16. Verfahren nach Anspruch 1 . dadurch gekennzelchnet, daB man zur Herstellung einer Verbindung der Forme! (U) 
, worin X und X" zusammen eine Ketofunktion bilden. als Ausgangsverbindung eine Verbindung der Formel (II) 
verwendet, worin X und X* wie vorstehend detiniert sind. 

17. Verfahren nach einem der AnsprOche 2 bis 14, dadurch gekennzelchnet. daO man zur Herstellung einer Verbin- 
dung der Formel (I) . worin Y und r zusammen eine Gruppierung C=NOR bilden. ein Oximierungsmittel NHgOR 
venwendet. worin R wie in Anspruch 1 definiert ist. 

18. Verfahren nach Anspruch 17. dadurch gekennzelchnet. da(5 man ein Oximierungsmittel NHgOR venwendet. worin 
R ein Benzylrest ist. 

19 Verfahren nach einem der AnsprOche 1 bis 18, dadurch gekennzelchnet, daB man als Ausgangsverbindung eine 
Verbindung der Formel (II) venvendet. worin Rg einen Alkylrest. umfassend 1 bis 4 Kohlenstoffatome, bedeutet. 

20. Verfahren nach Anspruch 19, dadurch gekennzelchnet. da3 man als Ausgangsverbindung eine Verbindung der 
Formel (II) verwendet, worin Rg einen Methylrest bedeutet. 

21 Verfahren nach einem der AnsprOche 1 bis 20, dadurch gekennzelchnet. daB man die Verbindungen der Formel 
(V) entweder gegebenenfalls mit einem f^ittel zur Freisetzung der Hydroxylf unktion in 2' umsetzt, urn die Verbindung 
der Forme! (1^) zu erhalten, worin R'3 ein Was serstoff atom bedeutet. die man gegebenenfalls mit einem Oximie- 
rungsmittel der Keto- oder p-Ketoestert unktion umsetzt. anschlieBend gegebenenfalls mit einem Mittel zur Veree- 
lerung der Hydroxy I gruppe in 2' umsetzt, oder zuerst mit einem Oximierungsmittel und dann gegebenentalls mit 
einem l^ittel zur Freisetzung der Hydroxy Itunki ion in 2' umsetzt um eine Verbindung der Formel (I) zu erhalten, 
worin R3 ein Wasserstoffatom bedeutet, dann gegebenenfalls die so erhaltene Verbindung der Formel (I) mit einer 
Saure umsetzt, um daraus ein Salz zu bilden. 

22. Verfahren nach einem der AnsprOche 1 bis 21 , dadurch gekennzelchnet, daB man als Ausgangsverbindung eine 
Verbindung der Formel (II) venwendet. worin A eine OH-Gruppe bedeutet. 

23. Verfahren nach einem der AnsprOche 1 bis 22, dadurch gekennzelchnet. daB man als Ausgangsverbindung eine 
Verbindung der Formel (II) verwendet, worin B eine OH-Gruppe bedeutet. 

24 Verfahren nach einem der AnsprOche 1 bis 21 . dadurch gekennzelchnet. daB man als Ausgangsverbindung eine 
Verbindung der Formel (II ) vemvendet, worin A und B zusammen ein© cyclische 11 ,12-Carbonatgmppierung bilden. 

25. Verfahren nach einem der AnsprOche 1 bis 21 , dadurch gekennzelchnet, daB man als Ausgangsverbindung eine 
Verbindung der Formel (II) venwendet, worin A und B zusammen einen zweiwertigen Rest 
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bilden, worin FTg ein Wasserstotfatom od9r einen Alkyt-, AralkyI- Oder Alkyloxyrest mit bis zu 12 Kofilenstoffatomen 
Oder eine Gruppierung; 



bedeutet, worin R7 und R3, die gleich oder verschieden sind, ein Wasserstoffatom oder einen AlkyI- oder Aralkylrest, 
umfassend bis zu 18 Kohlenstoffatome, bedeuten oder mrtdem Stickstoffatom einen Heterozyklus, wie vorstehend 
definiert. bilden. und q eine ganze Zahl zwischen 1 und 6 bedeutet. 

26. Verfahren nach Anspruche 25, dadurch gekennzeichnet, daB man als Ausgangsverbindung eine Verbindung der 
Forme! (II) verwendet, worin A und B zusammen einen zweiwertigen Rest 



bilden, worin R'g einen Aralkylrest mil bis zu 12 Kohlenstottatomen bedeutet. 

27. Verfahren nach Anspruch 26, dadurch gekennzeichnet daB man als Ausgangsverbindung eine Verbindung der 
Formal (II) venwendet, worin A und B zusammen einen zweiwertigen Rest 



bilden, worin R'g einen Rest (CH2)4CeH5 bedeutet. 

28. Verfahren nach einem der AnsprOche 1 bis 27, dadurch gekennzeichnet, daQ nrian die Verbindung der Formel 
(V) Oder (1^) mit einem Mittel zur Freisetzung der Hydroxylgruppe in 2' unnsetzt, urn eine Verbindung der Formel (I) 
zu erhalten, worin Z ein Wasserstoffatom bedeutet. 

29. Verfahren nach Anspruch 1, dadurch gekennzeichnet , dafB man die Verbindung der Formel (II) und die venven- 
deten Reagentien so auswahit, da(3 man 3-Des-[(2,5-didesoxy-3-C-melhyl-3-Onnethyl-a-L-ribohexopyranosy l)oxy] 
■6-0-methyl-3-oxoerylhromycin-g-[0-[2-(dimelhylamino)ethyl]-oxim herstelll. 

30. Verfahren nach Anspruch 1 , dadurch gekennzeichnet da3 man die Verbindung der Formel (II) und die verwendeten 
Reagentien so auswahit, daS man 11.12- Didexoxy-3-des-[(2,6-didesoxy-3-C-methyl-3-0-methyl-a-L-ribohexopy- 
ranosyl)oxy]6-0-methyt-3-oxo-12,11-[oxycarbonyl-[(4-phenylbutyl)imino])erythromycin herslellt. 

31 . Verfahren nach Anspruch 1 , dadurch gekennzeichnet da3 man die Verbindung der Formel (I I) und die verwendeten 
Reagentien so auswahit, daB man die folgenden Verbindungen der Formel (I): 

- 3-Des-[(2.6-didesoxy-3-C-methyl-3-0-methyl-a-L-ribohexopyranosyl)oxy]-6-0-methyl-3-oxoerythromycin-9- 
[0-[(2-m6thoxyelhoxy)m6thyl]oxim], 

3-Des-[(2.6-didesoxy-3-C-methyl-3-0-methyl-a-L-ribohexopyranosyl)oxy]6-0-methyl-3-oxoerythromycin, 

- cyclisches 3-Des-[(2,6-dldesoxy-3-C-methyl-3-0-methyl-a-L-ribohexopyranosyl)oxy]-6-0-methyl-3-oxoery- 
thromycin-11 ,12-carbonat herstellt. 

32. Verfahren nach Anspruch 1 , dadurch gekennzeichnet daB man die Verbindung der Formel (II) und die verwendeten 
Reagentien so auswahit, dal3 man die folgenden Verbindungen der Formel (I): 
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- 3-Des4(2.6-dideso)cy-3-C-methyl-3-0-methyl-a-L-ribohexopyranoxyl)oxy]-60-^ 

-9-0-[2-([2-(1-pyrrolidinylethyl]amino]ethyl]oxim. 

- 3-Des-[(2.6-didesoxy-3-C-m8thyl-30-methylKx-L-ribohexopyranosyl)oxy]-60-methy^^ 

-9-0-(3-piperidinyl)oxinn, 

- 3-D6S-[(2,6-did©soxy-3-C-methyl-3-0-methyl-a-L-ribohexopyranosyl)oxy]-1 1 -dssoxy-l 0, 1 1 -didehy- 
dro-60-methyl-3-oxoerythromycin-(E)-90-[2-(dlmethylamino)ethyl]oxli7i 

herstellt. 

33. Veriahren zur Herstellung pharmazeutischer Praparate, dadurch gekennzelchnet, dar3 man als Wirkstofl minde- 
stens eines der DerN^ate der Formel (I) nach Anspruch 1 oder mindestens eines ihrer Additionssaize mit pharma- 
zeutisch vertraglichen Sauren in einer fur diese Verwendung geeignGten Form einsetzt. 

34. Veriahren zur Hersteliung pharnnazeutischer Praparate, dadurch gekennzelchnet, daG man als Wirkstoff minde- 
stens eines der Derivate der Formel (I) nach einem der Anspruche 2 bis 28 oder mindestens eines ihrer Additions- 
saize mit pharmazeutisch vertraglichen Sauren in einer fur diese Venwendung geeigneten Fomn einsetzt. 

35. Veriahren zur Herstellung pharmazeutischer Praparate, dadurch gekennzelchnet, daR man als Wirkstoff minde- 
stens eines der Derivate der Formel (I) nach einem der Anspruche 29 bis 32 oder mindestens eines ihrer Additi- 
onssaize mit pharmazeutisch vertraglichen Sauren In einer fur diese Venwendung geeigneten Form einsetzt. 

36. Verbindungen der Formein (IV) und (V) nach Anspmch 1 als neue industrielle Produkte. 



Claims 



Claims for the foltowing Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1 . The compounds of formula (I ): 




II I Wl lli^l I, 

either X and X' form with the carbon atom to which they are linked a 0=0 or C=NOR group, in which R represents: 
a hydrogen atom, 

- a heterocyclic radical containing at least one nitrogen atom and optionally another heteroatom. mono or bicyclic. 
saturated or unsaturated, arorratic or non-aronnatk: containing up to 12 links, optionally substituted on the ni- 
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trogen atom by an alkyl radical containing up to 4 carbon atoms, 

a linear, branched or cyclic alkyl, alkenyl or alkynyl radical containing up to 18 carbon atoms optionally eubcti- 
tuted by one or more groups: 

hydroxyl, 

hatogen, 

cyano, 

nitro, 

amidinyl, 

guanidinyl, 

heterocyclic, as defined previously, 

alkyloxy, alkenyloxy or alkynyloxy having at most 6 carbon atoms, 

alkylthio, alkenylthio or alkynylthio having at most 6 carbon atonrts, the sulphur atom being optionally oxi- 
dized into sulphoxide or sulphone, 
aryl, aralkyi, . afyloxy, aralkyloxy. 
arylthb: aralkylthio, the sulphur atom being 

optk)nally oxidized into sulphoxide or sulphone, (each of these alkyloxy, alkenyloxy, alkynyloxy, alkylthio, 
alkenylthio or alkynylthio, aryl, aralkyi, aryloxy, aralkybxy, arylthb or aralkylthio radicals being optbnally 
substituted by one or nrvore of the following groups: hydroxy, alkyloxy, alkylthio having 1 to 6 carbon atoms, 
alkenylthkJ. alkynylthb having up to 6 carbon atoms, amino, nrionoalkylamino having up to 6 cartion atoms, 
dialkylamino having up to 1 2 carbon atoms, an amidinyl, guanidinyl radical, a heterocyclic radical as defined 
previously, aryl, aryloxy, arylthio, aralkyi, aralkyloxy and aralkylthio radicals also being optionally substituted 
by the following radicals: methyl, ethyl, propyl, carbamoyl, aminomethyl, dimelhylaminomethyl, aminoethyl, 
dimethylamlnoethyl, carboxyL methyloxycarbonyl. elhyloxycarbonyl) 




In which: 

dither R'^ and R'j: identical or differenl, represent a hydrogen atom, a linear, branched or cyclic alkyl, 
alkenyl or alkynyl radical; containing up to 18 carbon atoms, an aryl or aralkyi radical, each of these R'^ 
and R'2 radicals being optknally substituted by one or more of the loltowing radicals: hydroxy, alkyloxy, 
alkenyloxy, alkynyloxy, alkylthio, alkenylthio or alkynylthio containing up to 8 cartx)n atoms, amino, 
monoalkylamino containing up to 4 carbon atoms, dialkylamino containing up to 8 carbon atoms, cyano, 
free, esterified or salified carboxyl, acyl or carbamoyl containing up to 8 carbon atoms, by an Si(alk)3 or 
Si(OaIk)3 radical in which alk represents an alkyl radical containing up to 4 carbon atoms, by a heterocyclic 
radical as defined previously, 

or R\ and form with the nitrogen atom to which they are linked a mono or bicyclic heterocycle radical 
optkxially containing another heteroatom. saturated or unsaturated, aromatic or non-aromatic, containing 
up to 12 links; 

a quaternary amnrionium group, 

1 , 2-epoxyelhyl or 2.2-dimelhyl-1 .2-epoxyelhyl or a radical resulting from the opening of this group by a 
nucleophile reagent, 



-O-jf-B, 

0 

in which represents either an alkyl or alkyloxy radical having at most 6 carbon atoms, or an aryl, aralkyi. 
arytoxy or aralkyloxy radical, 

free or protected formyl, free, esterified or salified carboxyl, thiocyanate, acyl or carbamoyl, 

(CH2)nFI'. R' representing the remainder of an amino acid, andn representing an integer comprised between 

O and 6. or X represents an 
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radical 

and identical or ditferQnt trom each other representing a hydrogen atom or a hydrocartoonated radical 
containing up to 18 carbon atoms, optionally containing one or more heteroatoms, optionally substituted by one 
or more functional groups, or by a heterocyclic radical containing at least one nitrogen atom and optionally 
another heteroatom chosen from oxygen, sulphur and nitrogen, mono or bicyclic. saturated or unsaturated, 
aromatic or non-aromatic containing up to 1 2 links, optionally substituted on the nitrogen atom by an alkyi radical 
containing up to 4 carbon atoms, 

Ra and R^ optionally being able to form with the nitrogen atom to which they are linked a heterocycle radical, 
containing at least one nitrogen atom and optionally another heteroatom chosen from oxygen, sulphur and 
nitrogen, mono or bicyclic, saturated or unsaturated, aromatic or non-aromatic containing up to 12 links, 
R^ and being able to form with radical A a 9-N 11-0 ring, 

and X' represents a hydrogen atom, 

Y and Y\ identical or different from X and XV have the meaning of X and X* 

B represents a hydrogen atom or an OR4 radical, R4 representing a hydrogen atom, or forms with A a carbonate 
or carbannate radical, 

A forms with the carbon whteh carries it and the carbon In position 10, a bond double, 

or A represents an OR'4 radical, R'4 representing a hydrogen atom, or forms with B a carbonate radical, 

or A represents an 

NR'5 
R'6 

radical, 

NR'5 
R'6 

representing a C=0 group forming with B a carbamate group. R'g representing a hydrogen atom or an alkyi. 
aralkyi or alkyloxy radicai having up to 12 carbon atoms or a group: 

(CH2)qN^ 



R7 and Re, Wentical or different, representing a hydrogen atom or an alkyi or aralkyi radical, containing up to 
18 carbon atoms, or forming with the nitrogen atom a heterocycle as defined previously, q representing an 
integer comprised between 1 and 6. 
or A represents an 

0-CH2-0-(CH2)n'-Nv. 

Rg and Rio representing a hydrogen atom or an alkyi radical containing up to 8 carbon atoms, or forming with 
the nitrogen atom a heterocycle as defined previously, n representing an integer comprised between 1 and 6. 
R2 represents an alkyi radical containing up to 8 carbon atoms, or a CONH2 or CONHCORii or CONHSOgRn 
in which R^-, represents a hydrocarbonated radical containing up to 1 8 carbon atoms comprising optionally one 
or more heteroatoms, 

R3 In alpha or beta position represents a hydrogen atom or an alkyi radical, containing up to 8 carbon atoms or a 
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(CH2)n-NC^ 

radical in which R^g represent a hydrogen atom, an alkyi radical containing up to 8 carbon atoms or 

fomi with the nitrogen atom a heterocycle as defined previously, n representing an integer comprised between 
1 and 6 or an 

radical, R-,4 and R^j, identical or different, representing a hydrogen atom or an alkyI radical containing up to 8 
cartwn atoms or a heteroatom or an all^yl or alkyloxy radical containing up to 8 carbon atoms. 
Z represents a hydrogen atom or the remainder of a carboxylic acid containing up to 18 carbon atoms, the 
oximes that can be represented by X and X' or Y and Y' can be of syn or anti configuration, as well as the 
addition salts with acids of the compounds of formula (I). 

The compounds of formula (I) as defined in claim 1 in which X and X* form with the carbon atom to which they are 
linked a C=NOR group, R keeping the same meaning as in claim 1. 

The compounds of formula (I) as defined in claim 2 in whk;h R represents an alkyI radical containing up to 6 carbon 
atoms substituted by an 



R'1 



radical R'-i and R'g keeping the same meaning as in claim 1. 

The compounds of formula (I) as defined in claim 3 in which the R radical is an 

(ch2)2-n:;' 

radical, R'^ and R^ representing an alkyi radrcal containing up to 4 cart>on atoms. 

The compounds of formula (I) as defined In claim 4 in which R represents a (CH2)2-N(CH3)2 radical. 

The compounds of formula (!) as defined in claim 3 in which the R radical is a 



(CH2)2-NCr 

^R'2 

radical, R'^ representing a hydrogen atom and R'2 representing an alkyI radical containing up to 4 carbon atoms 
substituted by a heterocycle radical containing at least one nitrogen atom. 

The compounds of formula (I) as defined in claim 6 in which R represents a radical 



-(CH2)2-«H-(CH2)2- 

The compounds of formula (I) as defined in claim 2 in whicli R represents an alkyI radical containing up to 6 cartxm 
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atoms, substituted by an alkyloxy radical containing up lo6 carbon atoms optionally substituted by a methoxy radical. 
9. The compounds 6t fomiula (I ) as defined In claim 6 in which R represents a radical: 



10. The compounds of formula (I) as defined in claim 2 in which R represents a heterocycle containing at least one 
nitrogen atom. 

11. The compounds of formula (I) as defined in claim 10 in which R represents a 3i)lperidinyl radical. 

12. The compounds of formula (1) as defined in claim 1 in which X and X" fomr, with the carton atom to which they are 
linked a C=0 group. 

13. The compounds of formula (I) as defined in claim 1 in which Xand X" and Y and Y" form a C=0 group 

14. The compounds of fomiula (I) as defined in any one of claims 2 to 11 in which Y and Y" tomi a C=NOR group, R 
keeping its previous meaning and notably a benzyl radical. 

15. The compounds of formula (I) as defined in any one of claime 1 to 14 in which represents an alkyi radical con- 
taining 1 to 4 carbon atoms. 

16. The compounds of formula (!) as defined in claim 16. in which represents a methyl radical. 

17. The compounds of formula (I) as defined In any one of claims 1 to 16 in which R3 represents a hydrogen atom 
(alpha or beta). 

18. The compounds of fomiula (I) as defined In any one of claims 1 to 17 in which A represents an OH radtoal. 

19. The compounds of fomiula (I) as defined in any one of claims 1 to 18 in which B represents an OH radical. 

20. Thecompounds of formula (l)as defined in anyoneofclaim8lto17.inwhfchAandBfomr.acycllc11,l2-carbonate 
group. 

21. The compounds ol fomiula (I) as defined in any one of claims 1 to 17 in which Aand B fom, a divalent radical 

K, r«|»es««in9 a hydrogen «omo.maWar.lMo>=IIVtoWi»31<^tevingwlol2»l<»»«»™" = 9«'"l'- 

(CH2>q-N^ 

R, and Re identical or different, representing a hydrogen atom or an alkyI or aralkyi radical, '=°"'«i";^9 !° 
carton atoms, or forming with the nitrogen atom a heterocycle as defined previously, and q represents an integer 
comprised between 1 and 6. 
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22. The compounds of formula (1) as defined in claim 21 in which R'g represents an aralkyi radical containing up to 12 
carbon atoms. 

23. The compounds of formula (I) as defined in claim 21 in which R'e represents a (CH2)4CeHs radical. 

24. The compounds of formula (I) as defined In any one of claims 1 to 23 in which Z represents a hydrogen atom. 

25. The compound of formula (I) as defined in claim 1 the name of which follows: 

9-[0-[2-(dimethylamlno)-elhyl]-oxime] of 3-de[(2,6-didG0xy-3-C-m9thyl S-O-methyl alpha-L-riiao-hexopyrano- 
sy l)-oxy]-6-0-methyl-3-oxo eryth romyc in . 

26. The compound of formula (1) as defined in claim 1 the name of which follows: 

11,1 2-didGoxy-3-de[(2.6-dideoxy-3-C-methyl 3-O-methyl alpha-L-ribo-hexopyranosy l)-oxy]-6-Ome- 
thy 1-3-0X0-1 2,1 1 -[oxycartx)nyl-[(4-phenylbutyl)-imino]] erythromycin. 

27. The compounds of formula (I) as defined in claim 1 the names of which follow: 

- 9-[0-[(2-methoxy-ethoxy)-methyl]-oxime] of 3-de[{2,6-dideoxy-3-C-methyl S-O-methyl alpha-L-ribo-hexopyran- 
osyl)oxy]-6-0-methyl 3-oxo erythromycin, 

- 3-de[(2,6-dideoxy-3-C-melhyl 3-O-melhyl alpha-L-ribohexopyranosyl)-oxy]-6-0-methyl 3-oxo erythromycin, 

- cyclic 11,1 2-carbonale of 3-de[(2,6-dideoxy-3-C-melhyl 3-O-methyl alpha-L-ribo-hexopyranosyl)-oxy]-6-0-me- 
thy! 3-0X0 erythromycin. 

28. The compounds of formula (I) as defined in claim 1, the names of which follow: 

(E) 9-0-[2-[[2-(1 -pyrrolidinyl-ethyl]-amino]-ethyll-oxime of 3-de[(2,6-dideoxy-3-C-methyl 3-Omethyl alpha-L-ri- 
bohexopyranosyl)-oxy]-6-0-methyl 3-oxo erythromycin, 

- (E) 9-0-(3-piperidinyl)-oxime of 3-de[(2,6-dideoxy-3-C-methyl 3-O-methyl alpha-L-ribo>hexopyranosyl)-oxy] 
-6-0-methyl-3-Qxo erythromycin, 

(E) 9-0-1 2-(dlmethylamino)-ethyl]-oxime of 3-del(2,6-dideoxy-3-C-methyl 3-O-methyl alpha-L-rlbo-hexopyran- 
O8yl)-oxy]-11-d0Oxy-1O,11-didehydro-6-O-methyl 3-oxo erythromycin. 

29. As medicaments, the compounds of formula (I) as defined in any one of claims 1 to 25 as well as their addition salts 
with pharmaceutically acceptable acids. 

30. As medicaments, the compounds of formula (I) as defined in any one of claims 25 to 28. as well as their addition 
salts wrth pharmaceutically acceptable acids. 

31. The pharmaceutical compositions containing as active ingredient at least one medicament defined in claim 29 or 30. 

32. Preparation process for compounds of formula (I) as defined in one any of claims 1 to 28. characterized in that a 
compound of formula (II): 
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(II) 



in which X, X", Rg, B and A keep their previous meaning, is subjected to the aclbn of an acid in an aqueous medium 
in order to obtain the compound of formula (III); 




(III) 



which Is subjected to the action of a blocking agent of the hydroxyl function in position 2\ in order to obtain a 
compound of formula (IV): 
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TO 



16 



20 



25 



30 



36 



40 



45 




(IV) 



in which OM represents a blocked hydroxyl group, and the other substituents keep their previous nneaning. which 
is subjected to the action of an oxidizing agent of the hydroxyl function In position 3, In order to obtain the compound 
of formula (V): 




CHj O 



(V) 



so 



which is subjected, if desired, to the action of a reagent capable of introducing the R'3 radical, R'3 having the same 
value as R3 with the exception of hydrogen, then either If appropriate to the action of a releasing agent of the 
hydroxyl function in position 2' in order to obtain the compound of formula 



55 
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(Ia) 



that is a compound of formula (I) in which Y and Y* fomi with the carbon atom to which they are linked a ketone 
function, thgn if desired, this compound of formula (1^) Is subj9Cted to the action of an oximation agent of the ketone 
or beta-keto ester In order to obtain the desired compound of fomiula (I), then if desired the compound obtained is 
subjected to the action of an esterification agent of the hydroxy! in position 2", or first to the action of an oximation 
agent of the ketone or beta-keto ester function, and then if appropriate to the action of a releasing agent of the 
hydroxyl function in position 2' in order to obtain Ihe desired compound of formula (I) then If desired the compound 
of formula (I) thus obtained is subjected to the action of an acid in order to form the salt. 

33. As new industrial products, the compounds of formulae (II), (III), (IV) and (V) defined in claim 32. 

34. Variant of the process of claim 32 for preparing the products of formula (I) in which X and X* form a C=NOR group, 
characterized In that the product of formula (IV^) used in which X and X' represent the C=N-OR group is prepared 
from the corresponding ketone of formula (II) by the action of NHgOR in an acid medium, in order to obtain according 
to the pH of the reaction the corresponding product of formula (IVA) saturated or unsaturated in position 10(11): 



MOR 




(IVa) 



OM 
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A representing an OH radical if there Is no unsaturation in position 10(11) or representing a hydrogen atom if there 
is an unsaturation in position 10(11), R. R2 and Z keeping the same meaning as previously. 

35. Variant of the process according to claim 32, for preparing the compounds of formula (I) in which X and X* form a 
C=NOR group, R being defined as previously, characterized in that a compound of formula (1;^) in which X and X' 
form a kelo group ie subjected to the action of the compound of formula NHgOR in order to obtain the corresponding 
compound of formula (I), in which X and X* form a C=NOR group and Z represents a hydrogen atom then, if appro- 
priate, the compound is esterified or salified. 

36. Process according to claim 32, characterized In that the product of formula (II) used at the start does not carry an 
unsaturation in position 10(11). 



Claims for the following Contracting State : ES 

1 . Process for preparing the compounds of formula (I): 




in which, 

either X and X' form with the carbon atom to which they are linked a C=0 or C=NOR group, in which R represents; 
a hydrogen atom, 

a heterocyclic radical containing at least one nitrogen atom and optionally another heteroatom, mono or bicyclic. 
saturated or unsaturated, aromatic or non-aromatic containing up to 12 links, optionally substituted on the ni- 
trogen atom by an alkyi radical containing up to 4 carbon atoms, 

a linear, branched or cyclic alkyL alkenyl or alkynyl radical containing up to 1 8 carbon atoms optionally substi- 
tuted by one or more groups: 

hydroxyl, 

halogen, 

cyano, 

nitro, 

amidinyl, 

guanidinyl, 

heterocyclic, as defined previously, 

alkyloxy. alkenyloxy or alkynyloxy having at nriost 6 carbon atoms, 

alkylthio, alkenylthio or alkynylthio having at most 6 carbon atoms, the sulphur atom being optionally oxi- 
dized into sulphoxkje or sulphone, 
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aryl, araikyi, 
arybxy, aralkyloxy. 

arylthb. aralkylthio, the sulphur atom being 

optionally oxidized into sulphoxide or sulphone. (each of these alkyloxy, alkenyloxy. alkynyloxy. alkyltnio. 
alkenylthk) or alkynylthio, aryl. araikyi. aiyloxy, aralkytoxy, arytthb or aralkyrthio radicals being optionally 
substituted by one or more of the following groups: hydroxy, alkyloxy. alkylthio having 1 to 6 carbon atoms, 
alkenylthb alkynyithb having up to 6 carbon atoms, amino, monoalkylamino having up to 6 carbon atoms, 
dialkylamino having up to 1 2 carbon atoms, an amidinyl, guanidinyl radfcal. a heterocyclic radical as defined 
previously aryl. aryloxy. arylthio. araikyi, aralkyloxy and aralkylthio radicals also being optionally substituted 
by the following radicals: methyl. ethyL propyl carbamoyl, aminomethyl, dimelhylaminomethyl, aminoethyl, 
dimethylaminoethyl. carboxyl. methyloxycarbonyl. ethyloxycarbonyl) 




in which: 

either B\ and R'a- idontical or different, represent a hydrogen atom, a linear, branched or cyclic alkyi, 
alkenyl or alkynyl radical, containing up to 1 8 carbon atoms, an aryl or araikyi radical, each of these R'l 
and R'g radicals being opttonally substituted by one or more of the folbwing radicals: hydroxy, alkyloxy, 
alkenyloxy, alkynyloxy alkylthio, alkenylthio or alkynyfthio containing up to 8 carbon atoms, ammo, 
monoalkylamino containing up to 4 carbon atoms, dialkylamino containing up to 8 carbon atoms, cyano, 
free, eslerified or saltfied carboxyl acyl or carbamoyl containing up to B carbon atoms, by an Si(alk)3 or 
Si(Oalk)3 radical in which alk represents an alkyI radical containing up to 4 carbon atoms, by a heterocyclic 
radbal as defined previously, 

or R'l and R'j form with the nitrogen atom to which they are linked a mono or bicycle heterocycle radical 
optbnally containing another heteroatom. saturated or unsaturated, aromatic or non-aromatic, containing 
up to 12 links; 

a quaternary amnrionium group. 

1 .2-epoxyethyl or 2.2-dimethyl-1 .2-epoxyelhyl or a radical resulting from the opening of this group by a 
nucleophile reagent, 



0 

in which B, represents either an alkyI or all^yloxy radical having at most 6 carbon atoms, or an aryl, araikyi, 
arytoxy or aralkyloxy radk:al, 

Iree or protected formyl. free, esterilied or salilied carboxyl, thiocyanale, acyl or carbamoyl, 

(CH2)„R'. R' representing the remainder oJ an amino acW. and n representing an integer comprised between 

0 and 6, or X represents an 



radical 



R and R, identical or different from each other, representing a hydrogen atom or a hydrocarbonated radical 
obtaining up to 18 carbon atoms, optionally containing one or more heteroaloms, optionally substituted by oris 
or more functional groups, or by a heterocyclic radical containing at least one nitrogen atom and optionally 
another heteroatom chosen from oxygen, sulphur and nitrogen, mono or bicyclic, saturated or unsaturated 
aromatic or non-aromatic containing up to 1 2 links, optionally substituted on the nitrogen atom by an alkyl radical 

containing up to 4 carbon atoms, ^ , ^- «i 

and Rb optionally being able to lomi with the nitrogen atom to which they are linked a heterocycle radical. 
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containing at leas! one nitrogen atom and optionally another heieroaiom chosen from oxygen, sulphur and 
nitrogen, mono or bicycHc, saturated or unsaturated, arornatic or non-aromatic, containing up to 12 links, 
Ra and R^^ being able to form with radical A a Q-N 11-0 ring, 

and X' represents a hydrogen atom, 

Y and Y' , identical or different from X and XV have the meaning of X and X' 

B represents a hydrogen atom or an OR4 radical, R4 representing a hydrogen atom, or forms with A a carbonate 
or caibamate radical, 

A forms with the carbon which carries it and the carbon in position 1 0, a bond double. 

or A represents an OR'4 radical, R4 representing a hydrogen atom, or forms with B a carbonate radical, 

or A represents an 




radical, 



NR'5 



representing a Ci^O group forming with B a carbannate group. R ^ representing a hydrogen atom or an alkyi, 
aralkyi or alkyloxy radk:al having up to 12 carbon atoms or a group: 

(CH2)qN;f 



R8 

R7 and Rg, identical or different, representing a hydrogen atom or an alkyI or aralkyi radical, containing up to 
18 carbon atoms, or forming with the nitrogen atom a hetarocycle as defined previously, q representing an 
Integer comprised between 1 and 6, 
or A represents an 

O-CH2-O- { CH2 ) n'^. 



Rio 

Rg and R-iq representing a hydrogen atom or an alkyI radical containing up to 8 carbon atoms, or forming with 
the nitrogen atom a heterocycle as defined previously, n representing an integer comprised between 1 and 6, 
R2 represents an alky! radial containing up lo 8 carbon atoms, or a CONH2 or CONHCOR^^ or CONHSOgRn 
in which R11 represents a hydrocarbonated radical containing up to 18 carbon atoms comprising optionally one 
or more heteroaloms. 

Rg in alpha or beta position represents a hydrogen atom or an alkyI radical, containing up to 8 carbon atoms or a 

(CH2)n-N^ 



radical in which R12 and R^3 represent a hydrogen atom, an alkyI radical containing up 10 8 carbon atoms or 
form with the nitrogen atom a heterocycle as defined previously, n representing an integer comprised between 
1 and 6 or an 

Rl4 



Rl5 

radical, Rt4 and R^, identical or different, representing a hydrogen atom or an alkyI radical containing up to 8 
cart)on atoms or a heteroatom or an alkyI or alkybxy radical containing up to 8 carbon atonte, 
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Z represents a hydrogen atom or the remainder of a cattoxylic acid containing up to 18 carbon atoms, the 
that can be represented by X and X' or Y and Y' can be of sjm or Mi configuratron, as well as the 



oximes 1 



addition salts with acids of the compounds of formula (I), characterized in that a compound of formula (II): 

X 




(II) 



in which X. X'. Rg. B and A keep their previous meaning, is subjected to the action of an acid in an aqueous 
medium In order to obtain the compound of formula (III): 




(III) 



which is subjected to the action of a blocking agent of the hydroxyl function in positton 2\ in order to obtain a 
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compound of formula (IV): 

X 




(IV) 



in which OM represGnls a block9d hydroxyl group, and the other subslituents keep their previous meaning, 
which is subjected to the action of an oxidizing agent of the hydroxyl function in position 3, in order to obtain 
the compound of formula (V): 




OM 



which Is subjected, if desired, to the action of a reagent capable of introducing the R'3 radical, R'3 having the 
same value as R3 with the exception of hydrogen, Ihen either if appropriate to the action of a releasing agent 
of the hydroxyl function in position 2' in order to obtain the compound of formula 
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(lA> 



that is a compound of formula (I) in which Y and Y' form with thG carbon alom to which they are linked a kGton9 
function, then if desired, this compound of formula (1;^) is subjected lo the action of an oximation agent of the 
ketone or beta-keto ester in order to obtain the desired compound of formula (I), then if desired the compound 
obtained is subjected to the action of an esterificatbn agent of the hydroxy! in position 2', or first to the action 
of an oximation agent of the ketone or beta-keto ester function, and then if appropriate lo the action of a releasing 
agent of the hydroxyl function in position 2' in order to obtain the desired compound of formula (1) then if desired 
the compound of formula (I) thus obtained is subjected to the action of an acid In order to form the salt. 

Process according to claim 1 for preparing the products of formula (I) in which X and X' together form a C=NOR 
group, characterized in that the product of formula (IV^) used in which X and X* represent the C=NOR group is 
prepared from the corresponding ketone of formula (II) by the action of NHgOR in an acid medium, In order to obtain 
according to the pH of the reaction the corresponding product of formula (I Vy^) saturated or unsaturated in position 
10(11): 



NOR 




(iva) 



OM 
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A reprosenting an OH radical If there is no unsaturation In position 10(11) or representing a hydrogen atom if there 
is an unsaturation in position 10(11), R, R2 and Z keeping the same meaning as in claim 1. 

Process according to claim 1 , for preparing the compounds of formula (I) in which X and X* form a C=NOR group, 
R being defined as previously, characterized in that a compound of formula (1^^) in which X and X* together form a 
kelo group is subjected to the aclbn of the compound of formula NHgOR in order to obtain the corresponding 
compound of formula (I), In which X and X' fonm a C=NOR group and Z represents a hydrogen atom then, if appro- 
priate, the compound is esterified or salified. 

Process according to claim 1, characterized In that the product of fomnula (II) used at the start does not carry an 
unsaturation In po6ltk>n 10(11). 

Process according to any one of claims 1 to 4, characterized In that the oximation of the ketone function can be 
carried out in a single stage by means of an RONH^ hydroxylamlne carrying the desired R substituent or by means 
of an H2N-0-(CH2)n-Hal hydroxylamlne In order to obtain a compound of formula (I) in which 



< 



X' 

represents the =N-0(CH2)n-Hal group, whfch is subjected if desired to the actton of an amine of formula 

in which R', and R'2 havQ the meaning already indicated, In order lo obtain a compound ot formula (I) in which 




represents the 



=N-0-(CH2)n-N 




R'1 



R'2 



group which if appropriate Is converted, by means for example of an alkylatlon, acylatlon, reduction agent in order 
to obtain the desired compound of formula (I). 

Process according to any one of claims 1 to 5, characterized in that to prepare the products of formula (I) in which 
X and X* together represent a C=NOR group, an NH^OR oximation agent is used in which R has the meaning 
Indicated In claim 1 . 

Process according lo any one of claims 1 to 6, characterized In that an NH2OR oximation agent is used in which R 
represents an alkyi radical containing up to 6 carbon atoms substituted by an 




radical, R', and R'g keeping the same meaning as in claim 1. 

Process according to any one of claims 1 to 6, characterized in that an NH2OR oxinnation agent Is used in which 
the R radical is a 
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radical. R'^ and R'2 representing an alkyi radical containing up to 4 carbon atoms. 

9. Process according to claim 8 characterized in that an NHgOR oximation agent is used in which R represents a 
(CH2)2-N(CH3)2 radical. 

10. Process according to any one of claims 1 to 6, characterized in that an NHrOR oximation agent is used in which 
the R radical is a 

^-R'1 

IB (CH2)2-Nc;;^ 

radical; R'i representing a hydrogen atom and R'2 representing an alkyI radical containing up to 4 carbon atoms 
substituted by a heterocycle radical containing at least one nitrogen atom. 



10 



20 



2S 



11. Process according to claim 10, characterized in that an NH2OR oximation agent is used in which R represents a 

-(CKj)^-MH-(CM2)2-/3^ 



radical. 

12. Process according to any one of claims 1 to 6, characterized in that an NHjOR oximation agent is used In which R 
30 represents an alkyI radical containing up to 6 carbon atoms, substituted by an alkyloxy radical containing up to 6 

carbon atoms optionally substituted by a methoxy radteal. 

13. Process according to claim 12, characterized in that an NH2OR oximation agent is used in which R represents a 
radical: 

35 

40 14. Process according to any one of claims 1 to 6, characterized in that an NH2OR oximation agent is used in which R 
represents a heterocycle containing at least one nitrogen atom. 

15. Process according to claim 14, characterized in that an NH2OR oximation agent is used in which R represents a 
3-piperidinyl radical. 

45 

16. Process according to claim 1, characterized in that to prepare a product of formula (I a) in which X and X' together 
represent a ketone function, a product of formula (II) is used at the start in which X and X' have the meaning indicated 
previously. 

so 1 7. Process according to any one of claims 2 to 1 4, characterized in that to prepare a product of formula (I) in which Y 
and Y' together form a C=NOR group, an NHgOR oximation agent is used in which R has the meaning indicated in 
claim 1 . 

18. Process according to claim 17. characterized in that an NHgOR oximation agent is used in which R represents a 
55 benzyl radical. 

19. Process according to any one of claims 1 to 1 8. characterized in that a product of formula (II) is used at the start in 
which R2 represents an alkyI radical containing 1 to 4 cartoon atoms. 
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20. Process according to claim 1 9, characterized in that a product of formula (II ) is used at the start In which R2 represents 
a methyl radical. 

21. Process according to any one of claims 1 to 20, characterized in that the product of formula (V) is subjected either 
5 if appropriate to the action of a releasing agent of the hydroxyl function in position 2' in order to obtain the compound 

of formula (1^) in which R'3 represents a hydrogen atom, which if desired is subjected to the action of an oximatlon 
agent of the ketone or beta-keto ester, then if desired to the action of an esterlflcation agent of the hydroxyl in position 
2', or firstly to the action of an oximation agent then if appropriate to the action of a releasing agent of the hydroxyl 
f unctton in position 2' In order to obtain a compound of formula (I) in which R3 represents a hydrogen atom, then if 
10 desired, the compound of formula (I) thus obtained is subjected to the action of an acid in order to form the salt. 

22. Process according to any one of claims 1 to 21 characterized in that a product of formula (II) is used at the start in 
which A represents an OH radical. 

i& 23, Process according lo any one of claims 1 to 22, characterized in that a product of formula (II) is used at the start in 
which B represents an Ol-I radical. 

24. Process according to any one of claims 1 to 21 , characterized in that a product of formula (II) is used at the start in 
whk;h A and B together form a cyclk: 11,12 cartxxiate group. 

20 

25. Process according to any one of claims 1 to 21 , characterized in that a product of formula (I) Is used at the start In 
which A and B together form a divalent radical 

30 R'g representing a hydrogen atom or an alkyi, aralkyi or alky loxy radical having up to 1 2 carbon atoms or a group: 



(CK2)q-N:^ 

R7 and Rg, identical or different, representing a hydrogen atom or an alkyI or aralkyi radical, containing up to IB 
cartoon atoms, or forming with the nitrogen atom a heterocycle as defined previously, and q represents an integer 
comprised between 1 and 6. 

26. Process according to claim 25, characterized in that a product of formula (II) is used at the start in which A and B 
together form a divalent radical 

f'6 

50 In whfch R'g represents an aralkyi radical containing up to 1 2 carbon atoms. 

27. Process according to claim 26, characterized in that a product of formula (II) is used at the start in which A and B 
together form a divalent radical 



40 



4S 



SB 
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in which R'e represents a (CH2)4CeH5 radical. 

28. Process according to any one of claims 1 to 27. characterized in that the compound of formula (V) or (I a) is subjected 
10 the action of a releasing agent of the hydroxy! function in position 2' in order to obtain a product of formula (1) in 
which Z represents a hydrogen atom. 



Claims for the following Contracting State : GR 

1 . Process for preparing the compounds of formula (I): 




(I) 



in which, . ^ ^ . 

either X and X' form with the carbon atom to which they are linked a C=0 or C=NOR group, in which R represents: 

a hydrogen atom, 

. a heterocyclic radical containing at least one nitrogen atom and optionally another heleroatom. monoorbicyclic. 

saturated or unsaturated, arorr^atlc or non-aromatic containing up to 12 links, optionally substituted on the ni- 

trogen atom by an alkyi radical containing up to 4 carbon atoms. 
- a linear branched or cyclic alkyI, alkenyl or alkynyl radical containing up to 1 B carbon atoms Optionally substi- 

tuled by one or more groups: 



hydroxyl, 

halogen, 

cyano, 

nitro, 

amWinyl, 

guanidinyl, 

heterocyclic, as defined previously, 

alkyloxy. alkenytoxy or alkynyloxy having at most 6 carbon atoms, 
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alkytthio, alkenyithio or alkynylthio having at most 6 carbon atoms, the sulphur atom being optionally oxi- 
dized into sulphoxide or eulphone. 
aryl, aralkyl, 
aryloxy, aralkyloxy 

arylthb, aralkylthio, the sulphur atom being optionally oxidized into sulphoxkle or sulphone, 
(each of these alkyloxy alkenyloxy, alkynyloxy, alkylthio, alkenyithio or alkynylthio, aryl, aralkyl, aryloxy, 
aralkybxy, ary Ithio or aralkylthio radicals being optionally substituted by one or more of the following groups: 
hydroxy, alkytoxy, allcyithio having 1 to 6 carbon atoms, alkenyithio, alkynylthio having up to 6 carbon atoms, 
amino, monoalky lamino having up to 6 carbon atoms, dialkylamino having up to 1 2 carbon atoms^ an amid- 
inyl, guanidinyl radical, a heterocyclic radical as defined previously, aryl, aryloxy, arylthio, aralkyl, aralkyloxy 
and aralkyllhb radicals also being optionally substituted by the following radicals: methyl, ethyl, propyl, 
carbamoyl, aminomethyl, dimethylaminomethyl, aminoethyl. dimethylaminoethyl, carboxyl, methyloxycar- 
bonyl, ethyloxycarbonyl) 




in which: 

either R'^ and R'2, identrcal or different, represent a hydrogen atom, a linear, branched or cyclic alkyi, 
alkanyl or alkynyl radical, containing up to 18 carbon atoms, an aryl or aralkyl radical, each of these R'., 
and R'2 radicals being optionally substituted by one or more of the following radicals: hydroxy, alkyloxy, 
alkenyloxy, alkynyloxy alkylthio, alkenyithio or alkynylthio containing up to 8 carbon atoms, amino, 
monoalkylamino containing up to 4 carbon atoms, dialkylamino containing up to 8 carbon atoms, cyano, 
free, esterified or salified carboxyl, acyl or carbamoyl, containing up to 8 carbon atoms, by an Si(alk)3 or 
Si(Oalk)3 radical in which alk represents an alkyI radical containing up to 4 carbon atoms, by a heterocyclic 
radrcal as defined previously, 

or R'l and R'2 form with the nitrogen atom to which they are linked a mono or bicyclic heterocycle radical 
optk>nally containing another heteroatom, saturated or unsaturated, aromatic or non-aromatic, containing 
up to 12 links; 



a quaternary ammonium group. 

1 ,2-epoxyethyl or 2,2-dimethyM ,2-Gpoxyethyl or a radical resulting from the opening of this group by a 
nuclGophile reagent, 



II ^ 
O 

in whteh represents either an alkyI or alkyloxy radical having at most 6 carbon atoms, or an aryl, aralkyl, 
aryk>xy or aralkyloxy radical, 

free or protected formyl, free, esterified or salified carboxyl, thiocyanate, acyl or carbanroyl, 

(CH2)nR'> R' representing the remainder of an amino acid, and n representing an integer comprised between 

0 and 6, or X represents an 




and R^j, Identical or different from each other, representing a hydrogen atom or a hydrocart)onated radical 
containing up to 18 carlx^n atoms, optionally containing one or more heteroaloms, optionally substituted by one 
or more functional groups, or by a heterocyclic radical containing at least one nitrogen atom and optionally 
another heteroatom chosen from oxygen, sulphur and nitrogen, mono or bicyclic, saturated or unsaturated, 
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aromaticornon-aromatK: containing upto12links, optimally substttutedon the nftrogen atom by ^ 

rS;: r! S:iS^S;S.o .or. mtrogen atom to which thay ara «nKad a ha,a««yc.a rad.a^ 

Sr^ininS^ leas, one nSrogen atom and optionally another heteroatom chosen rom <^y9en. ^^J"' 
nitrogen mono or bicyclic, saturated or unsaturated, aromatic or non^romalic, containing up to 12 links, 
and FI5 being able to form with radical A a 9-N 11-0 ring. 

and X' represents a hydrogen atom, 

Tli^dV . Identical or different from X and X', have the meaning of X and X ^^^^.^ 
eS^entsahyd-^gen atomoranOR, radical, R^representingahydrogen atom, orfom^withAacarbonate 

or carbamate radical, j^^„ki/. 

A forms with the carton which carries it and the carbon in position 10, a bond douWe, 

irA represents an OB'* radical, R^ representing a hydrogen atom, or forms with B a cartwnate radical, 

or A represents an 

NR'5 
R'6 

radical, 

HR'5 

representing a C=0 group forming with B a ca-tamate group, R'e representing a hydrogen atom or an alkyl, 
aralkyl or alkyloxy radical having up to 12 carbon atoms or a group: 

(CH2)qN:;^ 

R, and R. identical or different, representing a hydrogen atom or an alkyl or aralkyl radical, containing up to 
^S caion atoms, or forming with the nitrogen atom a heterocycle as defined previous^, q representing an 
integer comprised between 1 and 6, 
or A represents an 

0-CH2-0-{CH2 )n-Ns,^^ 

R. and R . reoresentinq a hydrogen atom or an alkyl radical containing up to 6 carbon atoms, or forming witti 
?e nSVIm a hetlUle as defined previous,, n -P--''"S a" integer com^^^^ '.ToNHsO R 
R,repr^ent8 an alkyl radical containing up loScarbon atoms. oraCONHg or CONHCOR,, or CON^^^^ 

Sv^terR^epreaeLahydrocarbonatedradfcal containing up tol^ 
J^'ThaTbeJ^osition representsah^^^^^^ 

,R12 



(CH2)n-N'^ 



Rl3 



radical in which R,, and R,3 represent a hydrogen atom, an alkyl radical ^^^'^^^ u^^^^^ 

form wrth the nitrogen atom a heterocycle as defined previously, n representing an integer comprised between 



1 and 6 or an 

N 

^ Rl5 
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radical, and R^^, identical or different, representing a hydrogen atom or an alkyi radical containing up to 8 
carbon atoms or a heteroatom or an alkyl or alkyloxy radical containing up to 8 carbon atoms, 
Z represents a hydrogen atom or the remainder of a carboxylic acid containing up to 18 carbon atoms, the 
oximes that can be represented by X and X' or Y and Y' can be of syri or antj configuration, as well as the 
addition salts with acids of the compounds of formula (I), characterized in that a compound of formula (II): 



10 



16 



20 



26 



30 



35 



40 



46 



SO 



5$ 




(ID 



in which X, XV B and A keep their previous meaning, is subjected to the action of an acid in an aqueous 
medium In order to obtain the compound of formula (III): 




(III) 
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Which is subjected to .he actton a blocking agent of the hydroxyl function in posrtton 2', in o«ier to obtain a 
compound of formula (IV): 

X 



-CH, 



1 






••a 

CH, 


CH, 0^ 


\\ 

CH, 



OH 




{IV) 



which is subjected 
the compound o! formula {\f)\ 




(V) 



CH, 0 



hydroxyl function in position 2' in order to obtain the compound of formula U 
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(Ia) 



that is a compound of formula (I) in which Y and Y' form with the carbon atom to which they are linked a ketone 
function, then if desired, this compound of formula (1^) is subjected to the action of an oximation agent of the 
ketone or beta-keto ester in order to obtain the desired compound of fonnula (I), then if desired the compound 
obtained is subjected to the action of an ester if ication agent of the hydroxy! in position 2*^ or first to the action 
of an oximation agent of the ketone or beta-keto ester function, and then if appropriate to the action of a releasing 
agent of the hydroxyl function in position 2' in order to obtain the desired compound of formula (I) then if desired 
the compound of formula (I) thus obtained is subjected to the action of an acid in order to form the salt. 

Process according to claim 1 for preparing the products of fonnula (I) in which X and X" together form a C=NOR 
group, characterized in that the product of formula (IV^) used in which X and X' represent the C=N-OR group is 
prepared from the corresponding ketone of formula (II) by the actfon of NHgOR in an ackJ medium, in order to obtain 
according to the pH of the reactk)n the corresponding product of formula (IVA) saturated or unsaturated in position 
10(11): 

NOR 




(IVa) 



OH 

A representing an OH radical if there is no unsaturatkxi in position 1 0(11 ) or representing a hydrogen atom If there 
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is an unsaturation in position 1 0(1 1 ), R, and Z keeping the satna meaning as in claim 1 . 

3. Processaccordingtoclaiml.forpreparingthecompoundsolM 

R being defined as previously, characterized in that a compound of formula (U) -n which X and X togetherfonr, a 
keu. group is subiacted to the action of the compound of formula NH^OR in order to obtain he corr^^pon^^^ 
compourJoflormulaO), in whichXand)Cfom,aC=NOR group andZrepresentsahydrogen atom then, ,f appro- 

priate, the compound Is esterified or salified. 

4. Process according to claim 1. characferized hi that the product of fomiula (II) used at the start does not carry an 
unsaturation in position 10(11). 

6 Process according to any one of claims 1 to 4, characterized in that the oximation of the ketone function can be 
carried out in a single stage by means of an RONH, hydroxylamine carrying the desired R substituent or by means 
of an H2N-0-(CH2)„-Hal hydroxylamine In order to obtain a compound of fomiula (I) in which 




-X' 

represents the =N-0-(CH2)„-Hal group, which is subjected rt desired to the action of an amine of formula 

in which R", and R'a have the meaning already indicated, in order to obtain a compound of formula (I) in which 

X 




represents the 

=N-0-(CH2)n-NC!r 

R'2 

group which if appropriate is converted, by means for example of an alkylation, acylation, reduction agent in order 
to obtain the desired compound of fomnula (I). 

6 Process according to any one of claims 1 to 5, characterized in that to prepare the products of formula (I) in which 
?rd X tS^t^Sprlnt a C=NOR group, an NH^OR oximation agent is used in whfch R has the meaning 
indicated in claim 1 . 

7 Process according to any oneol claims 1 to 6. characterized in that an NH^OR oximation agent is used in which R 
represents an alkyi radical containing up to 6 carbon atoms substtfuted by an 




radical, R', and R2 keeping the same meaning as in claim 1. 
8. Process according to any one of claims 1 to 6, characterized in that an NH2OR oximation agent is used in which 
Ihe R radical is a 



130 



10 



IS 



20 



25 



36 



EP 0 487 411 B1 



radical, R\ and R'g representing an alky I radical containing up to 4 carix>n atoms. 

9. Process according to claim 6 characterized in that an NH2OR oximatlon agent is used in which R represents a 
(CH2)2-N(CH3)2 radicaL 

10. Process according to any one of claims 1 to 6, characterized in that an NHp^OR oximation agent is used in which 
the R radical is a 

(CH2)2-N<^ 

radical. R'^ representing a hydrogen atom and R'g representing an alkyi radial containing up to 4 carbon atoms 
substituted by a heterocycle radrcal containing at least one nitrogen atom. 

11. Process according to claim 10. characterized in that an NH2OR oximation agent is used in which R represents a 



• { CHj ) 2 -MH- (CH2 ) 2 -m(^ 



radical. 



12. Process according to any one of claims 1 to 6, characterized in that an NHgOR oximation agent is used in which R 
represents an alky! radical containing up to 6 cartoon atoms, substituted by an alkyioxy radical containing up to 6 

30 carbon atoms oplkxially substituted by a methoxy radcal. 

13. Process according to claim 12, characterized in that an NH2OR oximation agent is used in which R represents a 
radical: 



14. Process according to any one of claims 1 to 6, characterized In that an NHgOR oxinrwtlon agent is used in which R 
40 represents a heterocycle containing at least one nitrogen atom. 

15. Process according to claim 14, characterized in that an NHgOR oximation agent is used in whrch R represents a 
3-piperidinyl radical. 

4S 16. Process according to claim 1, characterized in that to prepare a product of formula (1^) in which X and X* together 
represGni a ketone function, a product of formula (II) is used at the start in which X and X* have the meaning indicated 
previously. 

17. Process according to any one of claims 2 to 14, characterized in that to prepare a product of formula (I) in which Y 
w and V together form a C=NOR group, an NH2CR oximation agent is used in which R has the meaning indicated in 

claim 1. 

18. Process according to claim 17, characterized in that an NHgOR oximation agent Is used in whKh R represents a 
benzyl radical. 

55 

19. Process according to any one of claims 1 to 1 8, characterized in that a product of formula (II) Is used at the start in 
which R2 represents an alkyI radfcal containing 1 to 4 carbon atoms. 
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20.Processaccordingtoclaim19,charactorizadin.hBtapr^^^^ 
a methyl radical. 

? or 1 iXtoIa o1 an oximation agent then it appropriate to the action of a releasing agent ot th^hydraxy 
funSiSn n 2- in order lo obtain a compound of formula (1) in which R3 represents a ^rogen atoo. then rf 

LSthe'^m^undofformula(l)m 

22. Process according to any one ot claims 1 to 21 characterized in that a p«>duct of formula (II) « used at the start in 
which A represents an OH radical 

23. Processaccordingtoanyoneolc^ms1to22.cha^cterized,n.hataproductofformula(ll)lsusedatthestartm 

which B represents an OH radical. 

24. Process according loany one of d^ms1to21,characterizedhthatap,oducl of forinula (II) i6 used at 
which A and B together form a cyclic 11,12 cartwnale group. 

25. Process according to any one of claims 1 to 21 . characterized in that a product of formula (I) is used at the start in 
Which A and B together torm a divalent radical 

K,,ep,e»-*g.h,d,oo.ntf«mo,analk,l.ffa;Mo..lMc»y'«'tolh»»ing.pB12osib^ 

(CH2)q-N::;^ 

comprised between 1 and 6. 

26. Process according to claim 25, characterized in that a p«xiuct of tormute (11) is used at the start in which A and B 
together form a divalent radical 

in which R'e represents an aralkyi radical containing up to 12 carbon atoms. 

27. Process according to claim 26, characterized in that a product of formula (II) is used at the start in which A and B 
together lorm a divalent radical 
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in which R'g represents a (CH2)4C5H5 radical. 



28. Process according to any one of clainns 1 to 27. characterized in that the compound of formula (V) or (1/^) is subjected 
to the action ol a releasing agent of the hydroxy! function In position 2' In order to obtain a product of formula (I) in 
which Z represents a hydrogen atom. 



29. Process according to claim 1, characterized in that the product ol formula (II) and the reagents used are chosen in 
such a way as to prepare 9-[0-[2-(dimethyIamino) ethyl] oxime] of 3-de[(2.6-dideoxy 3-C-melhyl 3-O-methyl 
alpha-L-ribo-hexopyranosyl) oxy] 6-O-methyl 3-oxo erythromycin. 



30. Process according to claim 1, characterized in that the product of formula (II) and the reagents used are chosen in 
such a way as to prepare 11,1 2-dideoxy-3-de[(2,6-dideoxy 3-C-methyl 3-O-methyl alpha-L-ribohexopyranosy1) oxy] 
60-methyl 3-oxo 12,11-[oxycarbonyl[(4-phenylbutyl) imino]] erythromycin. 

31 . Process according to claim 1 . characterized in that the product of formula (II) and the reagents used are chosen in 
such a way as to prepare any one of the compounds of formula (I) of which the names follow: 



9-[0-[(2-methoxy-ethoxy)-melhyl]-oxime] of 3-de[(2,6-dideoxy-3-C-melhyl 3-O-methyl alpha-L-ribo-hexopyran- 
osyl)oxy]-6-0-methyl 3-oxo erythromycin, 

3-de[(2,6-dideoxy-3-C-methyl 3-O-methyl alpha-L-ribohexopyranosyl)-oxy]-6-0-methyl 3-oxo erythromycin, 
cyclic 11,1 2-carbonate of 3-de[(2.6-dideoxy-3-C-methyl 3-O-methyl alpha-L-ribo-hexopyranosyl)-oxy]-6-0-me- 
thyl 3-0X0 erythromycin. 

32. Process according to claim 1 , characterized in that the product of formula (II) and the reagents used are chosen in 
such a way as to prepare any one of the compounds of formula (I) of which the names folbw: 

(E) 9-0-[2-[[2-(l -pyrrolidinyl-ethyl]-amino)-ethyl]-oxime of 3-de[(2,6-dideoxy-3-CHnethyl 3-O-methyl alpha-L-ri- 
bohexopyranosyl)-oxy]-6-0-methyl 3-oxo erythromycin, 

(E) 9-0-(3-piperidinyl)-oxime of 3-de[(2,6-dideoxy-3-C-methyl 3-O-methyl aipha-L-ribo-hexopyranosyl)-oxy] 
-6-0-methyl-3-oxo erythromycin, 

(E) 9-0-[2-(dimethylamino)-ethyl]-oxime of 3-de[(2,6-dideoxy-3-C-methyl 3-O-methyl alpha-L-ribo-hexopyran- 

06yl)-oxy]-11-deoxy-10,11-didehydro-6-0-methyl 3-oxo erythromycin. 

33. Preparation process for pharmaceutical compositions, characterized in that at least one of the derivatives of formula 
(I) as defined in claim 1 or at least one of their addition salts with pharmaceutically acceptable acids is used as 
active Ingredient in a form Intended for this use. 

34. Preparation process for pharmaceutical compositions, characterized in that at least one of the derivatives of formula 
(I) as defined in claims 2 to 28 or at least one of their addition salts with pharmaceutically acceptable acids is used 
as active ingredient in a form intended for this use. 

35. Preparation process for pharmaceutical compositions, characterized in that at least one of the derivatives of formula 
(I) as defined in clainns 29 to 32 or at least one of their addition salts with pharmacauticalty acceptable acids is used 
as active ingredient in a form intended for this use. 



36. As new industrial products, the compounds of formulae (IV) and (V) defined in claim 1. 
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